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Serum leptin levels correlate with bronchial hyper-responsiveness to
mannitol in asthmatic children
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Purpose: Epidemiological data indicate that obesity is a risk factor in asthma, however effects related to obesity and adipokines on
airway inflammation and bronchial hyper-responsiveness (BHR) have not yet been demonstrated in the human airway. The aim of
this study was to investigate the relationship between serum adipokine levels and BHR to mannitol in asthmatic children.

Methods: Serum adipokine levels were measured and pulmonary function tests were perfomed: baseline, postbronchodilator inha-
lation, methacholine inhalation, and mannitol inhalation. The response to mannitol was expressed as the dose causing a 15% de-
crease in forced expiratory volume in one second (FEV;) (PD1s), and as the response-dose ratio (RDR) (% fall in FEV:/cumulative
dose).

Results: Sixty-nine prepubertal children between the ages of 6 and 10 years were participated in the study. They comprised asth-
matic children (n=40) and healthy (n=29). Twenty-two subjects (55.5%) with asthma had a positive mannitol bronchial provoca-
tion test (BPT) result. The body mass index (BMI) was higher in those asthmatics with positive mannitol BPTs than in asthmatics with
negative mannitol BPTs and in the control group (19.30 kg/m? vs. 17.60 kg/m? vs. 17.93 kg/m? P=0.035, P=0.046). Serum leptin lev-
els were also significantly higher in asthmatics with positive mannitol BPTs than in asthmatics with negative mannitol BPTs and in
the control group (10.58 ng/mL vs. 549 ng/mL vs. 6.75 ng/mL, P=0.002, P=0.016). Leptin values were significantly associated with
a PDss (r=-0.498, P=0.022) and RDR to mannitol (r=0.346, P=0.033) in asthmatic children after adjustment for BMI.

Conclusion: Serum leptin levels were significantly associated with BHR to mannitol in asthmatic children. (Allergy Asthma Respir Dis
2014;2:30-37)
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Table 1. Characteristics of the subjects included in the study.

Characteristic Asthmatics (n=40) Healthy controls (n=29) P-value*
Age (yr) 87+16 86+15 0.873
Body mass index (kg/m?) 18.12+1.86 17.93+2.18 0.084
Obese (%) 215 133 0.059"
Male sex (%) 65.0 62.1 0.428"

Total IgE (IU/mL) 315.8(175.9-827.5) 67.3(55.4-102.4) <0.001

PB eosinophil (/mL) 595.75+409.26 203.3+115.0 <0.001
ECP (ng/mL) 31.1(17.4-57.6) 6.3(5.1-13.4) <0.001
eNO (ppb) 205(135-355)  12.3(10.0-15.3) 0.001
Baseline

FEV: (pred %) 82171154 996+96 <0.001

FVC (pred %) 90.53+9.21 104.0+82 0.016

FEV4/FVC ratio 0.833+0.068 0.960+0.051 <0.001
Postbronchodilator

AFEV; (pred %) 96+82 28462 <0.001
RDR (%/mg) 0.031(0.012-0.114) 0.009(0.007-0.011)  <0.001
PC (mg/mL) 2.49(0.76-4.43) NA <0.001

Values are presented as mean + standard deviation or geometric mean (interquartile
range) unless otherwise indicated.

IgE, immunoglobulin E; PB, peripheral blood; ECP, eosinophilic cationic protein; eNO,
exhaled nitric oxide; pred %, predicted %; FEV:, forced expiratory volume in one sec-
ond; FVC, forced expiratory volume; PDss, cumulative provocative dose causing a
15% fall in FEV;; NA, not applicable; RDR, response-dose ratio (% fall in FEV:i/cumu-
[ative dose of mannitol); PCz, provocative concentration of methacholine inducing a
20% fall in FEV;.

*Mann-Whitney test. 'Chi-square test.
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TR ARG oFd HATEA U E 78R 2l 54 A
A Z7-(40.9% vs. 11.1%, vs. 13.3%)0]] B]5}o] ZHZHP=0.030,
P=0.038) FAIA = oo =kt U =27] A=A
% IgE (315.8 IU/mL [175.9-827.5 TU/mL] vs. 67.3 TU/mL [55.4-
102.4 IU/mL], P<0.001) (Table 1), WZEH FAFL(595.75+
409.26/mL vs. 203.3 & 115.0/mL, P< 0.001) (Table 1)= AJAF o] 2+
of wlal] ATl Al eln] QA =8kom HATEoA THUE 7184
Thelg St o] w2 Apoli= ¢I3Irh412.3 TU/mL [181.3-
1021.6 IU/mL] vs. 259.6 TU/mL [55.4-406.7 ITU/mL], P=0.284) (Ta-
ble 2), (659.2 + 397.7 /mL vs. 491.4 + 305.7/mL, P= 0.121) (Table 2).
TAE S0]-2 Thl(42.75 ng/mL [20.4-91.2 ng/mL] vs. 28.1 ng/
mL [18.4-34.16 ng/mL] vs. 6.3 ng/mL [5.1-13.4 ng/mL], P=0.024,

Table 2. Characteristics of the asthmat subjects

Asthmatics
Characteristic Positive mannitol  Negative mannito ~ F>value™
BPT (n=22) BPT (n=18)

Age (yr) 8717 88+17 0.685
Body mass index (kg/m?) 19.36+3.39 17.60+2.49 0.035
Obese (%) 409 11 0.030
Male sex (%) 68.2 61.1 0.587°
Prior ICS use (%) 455 444 0.768"
Atopy (%) 81.8 718 0642
Asthma severity

Mild intermittent (%) 136 278 0.237

Mild persistent (%) 455 444 0.601

Moderate (%) 409 278 0.298
Total IgE (IU/mL) 412.3(181.3-1021.6) 259.6 (55.4-406.7) 0.284
PB eosinophil (/mL) 659.2+397.7 491.4+305.7 0.121
ECP (ng/mL) 4275(204-91.2) 28.1(18.4-34.16) 0.024
eNO (ppb) 235(11.5-36.5) 16.5(11.3-22.5) 0.039
Baseline

FEV;: (pred %) 80.1+10.1 84.3+135 0.069

FVC (pred %) 86.9+10.8 91.9+10.11 0.169

FEV:/FVC ratio 0.828+ 0.072 0.846+0.064 0.060
Postbronchodilator

AFEV: (pred %) 103+102 84+83 0.279
PDis (mg) 183.89(90.27-493.55) NA NA
RDR (%/mg) 0.083 (0.045-0.167) 0.012(0.010-0.019)  <0.001
PCa (mg/mL) 1.94(0.64-4.38) 2.68(0.94-5.06) 0.408

Values are presented as mean+ standard deviation or median (interquartile range)
unless otherwise indicated.

ICS, inhaled corticosteroid; IgE, immunoglobulin E; PB, peripheral blood; ECP, eosino-
philic cationic protein; eNO, exhaled nitric oxide; pred %, predicted %; FEV:, orced
expiratory volume in one second; FVC, forced expiratory volume; NA, not applicable;
PDss, cumulative provocative dose causing a 15% fall in FEV:; RDR, response-dose
ratio (% fall in FEV:/cumulative dose of mannitol); PCx, provocative concentration of
methacholine inducing a 20% fall in FEV;.

*Post hoc pair-wise comparisons were conducted using Tamhane tests. 'Chi-square
test.
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P<0.001) (Tables 1, 2)7} 3.7] Ak} 2 4:=(23.5 ppb [11.5-36.5 ppb]
vs. 16.5 ppb [11.3-22.5 ppb] vs. 12.3 ppb [10.0-15.3 ppb], P=0.039,
P<0.001) (Tables 1,2) PHFE 7] 212 ob4 A4l20l4] 212k
THIE 710 T £4 WAl A7 ozt S R
F2J51A =9k TH(Table 1).

¥ 75 AAF 5 FEV, (80.1% £10.1% vs. 84.3% +13.5%,
P=0.069) (Table 2), FEV,/forced vital capacity (FVC) (0.828 +
0.072 vs. 0.846 + 0.064, P=0.060) (Table 2), 7]2A] EAH-2-]
(10.3% £ 10.2%, 8.4% + 8.3%, P=0.27) (Table 2)2} PCy (1.94 mg/
mL [0.64-4.38 mg/mL] vs. 2.68 mg/mL [0.94-5.06 mg/mL],
P=0.408) (Table 2)-& 41204 YR E 71394) shal ] ot -2
of| W= §-2J3t x}o|7} 919 o™ FEV, (82.17% + 11.54%, vs. 99.6%
+9.6%, P<0.001) (Table 1), FVC (90.53% % 9.21% vs. 104.0% *
8.2%, P=10.016) (Table 1), FEV:/FVC (0.833 £ 0.068 vs. 0.960 £
0.051, P<0.001) (Table 1)i= A/ thzwtoll B]al Altol|A] 2]
A Eokar 7] TR SAFEF2-2-(9.6% +8.2% vs. 2.8% +6.2%,
P<0.00) (Table 1) J1] SJ7 440}, Wi Bo] chet &5 whg v

Table 3. Serum leptin and adiponectin levels of the study subjects

Asthmatics Healthy
Positive mannitol - Negative mannitol ~ controls  Pvalue™
BPT (n=22) BPT(n=18) (n=29)
Leptin (ng/mL) 10.58+6.18" 549+853 6.75£400 0016
Adiponectin 963+3.35 13.60+7.95 12264538  0.220
(hg/mL)

Values are presented as mean + standard deviation.

BPT, bronchial provocation test.

*Kruskal-Wallis test. "*Post hoc pair-wise comparisons were conducted using Tam-
hane tests. 'P<0.05 vs. asthmatics with negative mannitol BPT. *P<0.05 vs. healthy.
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(RDR to mannitol):= T E 7]|34] IhalA oFA] HAtol| A &4
Ao B8] S-o]5HA E9FTH0.083 [0.045-0.167] vs. 0.012
[0.010-0.019], P <0.0001) (Table 1).

2ol RS 7|
6.18 ng/mL vs. 549
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Table 4. Correlation coefficients between serum leptin levles and lung function
or markers of atopy

Serum leptin (ng/mL)

Variable

r P-value
FEV; (pred %) —0.249 0.116
FVC (pred %) —0.216 0.175
FEVi/FVC ratio —0410 0.038*
Methacholine PCz (mg/mL) —0.376 0.059
Exhaled nitric oxide (ppb) 0.303 0.054
Total IgE (IU/mL) 0.068 0.686
PB eosinophil (/mL) 0.271 0.091
ECP (ng/mL) 0.597 0.102

eNO, total IgE, and ECP were log-transformed.

FEV:, orced expiratory volume in one second; FVC, forced expiratory volume; pred %,
predicted %; PCa, provocative concentration of methacholine inducing a 20% fall in
FEV;; IgE, immunoglobulin E; PB, peripheral blood; ECP. eosinophilic cationic protein.
*P<0.05 Pearson correlation.
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Fig. 1. Relationship between serum leptin and PD:s and RDR to mannitol in children with asthma. (A) Serum leptin levels were significantly related to PD1s (r=
—0.498, r=partial correlation coefficient adjusted for BMI, P=0.022) in both obese (n=9, r=—0.327, P=0.042) and normal-weight asthmatics (n=13, r=—0.322,
P=0.048). (B) Serum leptin levels were significantly related to RDR to mannitol (r=0.346, r=partial correlation coefficient adjusted for BMI, P=0.033) in both obese
(n=11, r=—0.302, P=0.039) and normal-weight asthmatics (n=29, r=—0.318, P=0.043). PDss, cumulative provocative dose causing a 15% fall in FEV;; RDR, response-
dose ratio (% fall in FEV:/cumulative dose of mannitol); FEV4, orced expiratory volume in one second; BMI, body mass index.
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Table 5. Odds ratios for association between sex, age, BMI, atopy, adipokines
and BHR to mannitol

Variable Unadjusted OR (95% Cl) P-value Adjusted OR* (95% ClI) P-value
Sex —0.786(-9412-7839  0.855 1.294(0.112-14.939) 0.836
Age 1.477(-0583-3536) 0.157 0.886(0.558-1.405) 0.886
BMI 1.152(0.027-2.277) 0025 0844(0602-1.183) 0324
Atopy 9688(0.910-18.466) 0031  0421(0.082-2.162) 0.299
Leptin 4.613(1.480-7.746) 0.005 1.211(1.020-1.438) 0.028
Adiponectin - —0.380(-0.688-0.071) 0017  0.882(0.868-1.129)  0.256

BMI, body mass index; BHR, bronchial hyper-responsiveness; OR, odds ratio; Cl, con-
fidence interval.
*Adjustment for sex, age, BMI, atopy and adipokine levels.
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