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Serum leptin levels among 6-16-year-old
children with asthma and obesity

Astim ve obezitesi olan 6-16 yas arasi ¢cocuklarda
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ABSTRACT

Objective: The incidence of asthma is slightly inc-
reasing. In regions where prevalence of asthma is
getting higher, there is a tendency for an increase
in obesity. The aim of this study is to evaluate the
relation between serum leptin levels, pulmonary
function tests and serum total IgE levels among 6-
16-year-old-children with asthma and obesity.

Materials and Methods: There were 44 children
included in the study (mean age 10.2 + 2.36 years).
Totally 11 asthmatic (3 female, 8 male), 12 asthmatic
obese (3 female, 9 male) and 9 obese (7 female, 2 ma-
le) children were selected. Control group was consis-
ted of 12 healthy (6 female, 6 male) children. Body
mass index, pulmonary function tests, serum total
IgE levels and serum leptin levels were calculated.

Results: Interestingly; there was a significant rela-
tion between PEF levels and serum leptin levels (p=
0.016) but no relation was found between leptin le-
vels and FEV,, FVC, FEVl/FVC. In the study; no po-
sitive effect of inhale steroid on leptin was present
(p> 0.05).

Conclusion: Every new study about leptin brings
together new data about the subject. In this point

0z

Giris: Astim insidans: giderek artmaktadir. Astim
prevalansinin daha fazla oldugu bolgelerde, obezi-
tede de artma egilimi vardir. Bu calismada 6-16 yas
arast astim ve obezitesi olan ¢ocuklarda, serum lep-
tin diizeyi ile solunum fonksiyon testleri ve serum
IgE diizeyleri arasindaki iliskinin arastirilmas:
amagclanmistir.

Gerec ve Yontem: Calismaya 11'i astimli (K/E =
3/8), 12’si astimli obez (K/E = 3/9), dokuzu obez
(K/E =7/2) ve 12’si saglikli (K/E = 6/6) toplam 44 co-
cuk alindi. Beden kitle indeksi, solunum fonksiyon
testleri, serum IgE ve leptin diizeyleri dlcildii.

Bulgular: PEF dizeyleri ile serum leptin diizeyleri
arasinda anlamli iliski (p= 0.016) olmasina ragmen,
leptin diizeyi ile FEV,, FVC, FEV,/FVC arasinda her-
hangi bir iliski saptanmadi. Bu calismada inhaler
steroidin leptin tzerine pozitif etkisi saptanmadi
(p> 0.05).

Sonug: Leptinle ilgili yapilan her yeni calisma bize
yeni bilgiler kazandirmaktadir. Serum leptin diizeyi
ile PEF arasinda pozitif iliski olmasindan dolay1, akut
ve kronik astim tedavisi sirasinda PEF'in yaninda se-
rum leptin diizeyinin de 6l¢tilmesi gerekmektedir.
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of view because of the positive relation between
PEF and serum leptin levels, it would be necessary
to measure serum leptin level beside PEF in acute
and chronic asthma therapy.

(Asthma Allergy Immunol 2012;10:19-24)
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INTRODUCTION

The prevalence of asthma is continuously
increasing through the world(!l. In regions
where prevalence is getting higher, there is a
tendency for an increase in obesity. A positive
association has been reported between asthma
symptoms and obesity[2'3]. Studies show that
body mass index (BMI) has a relation with the
clinic of asthmal34], Leptin is a proteohormone
produced by adiposities and it is thought to act
through specific receptors in hypothalamus.
Leptin receptors also exist in human lung tissue
and have a proliferative etfect on cell prolifera-
tion. Although asthma and obesity appears be-
cause of inflammation and leptin affects asth-
ma through macrophages, TNF-a, IL-6 and IL-
12; still very little is known about the role of
leptin on asthmal®!. From another point of vi-
ew, asthmatic children becomes obese children
especially because of the parents’ over reacti-
vity to physical activities.

On the other hand, during the past years,
the factors leading to asthmatic response are
evaluated. The effect of parental smoking, birth
weight, birth types (especially the role of cesa-
rean section plays a role in asthma) and paren-
tal atopy are investigated for the development
of asthma and obesity.

In this study, serum leptin levels were deter-
mined in randomly selected asthmatic, obese,
obese asthmatic and healthy children in the sa-
me age group. Besides prenatal and antenatal
history, risk factors, success of treatment, labo-
ratory findings were compared.

MATERIALS and METHODS
This study was performed at the outpatient
clinic of department of pediatric allergy. Totally

(Asthma Allergy Immunol 2012;10:19-24)

Anahtar kelimeler: Leptin, astim, obezite, ¢o-
cuklar
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44 children were included in the study (mean
age 10.2 £ 2.36 years). Eleven asthmatic (fema-
le/male = 3/8), 12 asthmatic obese (female/ma-
le = 3/9), nine obese (female/male = 7/2) and 12
healthy (female/male = 6/6) children were se-
lected. Informed consent was previously obta-
ined from all the children’s parents.

Asthmatic and asthmatic obese children we-
re selected randomizingly from our outpatient
clinic of department of pediatric allergy. These
children were previously diagnosed as asthma
according to the Global Strategy for Asthma
Management and Prevention Classification!®l,
To these children, skin prick tests were perfor-
med previously using a panel of common aller-
gens (Stallergenes, Paris, France). Children with
a history of an attack requiring systemic corti-
costeroid treatment during the six months we-
re excluded from the study. The only obese
children and the control group were selected
from the children who referred to our general
pediatrics outpatient clinic for detailed investi-
gation with no history of wheezing or any re-
current airway disease.

Standing height was measured using a por-
table direct reading stadiometer in the outpati-
ent clinic. Weight was measured in children
without coats and shoes using a calibrated
electronic scale. BMI was calculated as weight
in kilograms divided by the square of height in
meters (kg/m?). To assess the effect of puberty
on leptin levels, the children were grouped ac-
cording to their pubertal development stage.

Blood samples were obtained in the morning
by standard venopuncture technique. After clot-
ting the samples at 4°C, the serum was separated
by centrifugation and stored at -70°C until assay.
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Fasting serum leptin concentration were
measured with Biosource Leptin EASIA kit (Cat.
No: KAP2281; Biosource Europe S.A.; Nivelles,
Belgium) which is a solid phase enzyme ampli-
fied sensitivity immunoassay (EASIA) on micro-
titer plate. The assay uses monoclonal antibodi-
es agains distinct epitopes of human leptinm.
Also leptin shows a significant diurnal variati-
on and reaches peak levels during the night. In
this study, to avoid this variation, blood samp-
les were collected from each individual child in
the morning hours before lunch. Pulmonary
function tests were performed using spiro-
metry. Minato auto spiropal was used for spiro-
metric measurements. Some of the children we-
re not able to cooperate the spirometry because
of the profile of the age group. By the spiro-
metry, besides PEF, FEV,, FVC and FEV, /FVC le-
vels were determined.

Serum total IgE levels were determined in
the microbiology department using immunob-
lot technique. Birth delivery, breast feeding, fa-
mily history about atopy, passive smoking and
other factors related with asthma and obesity
were questionned.

In this study, the results were presented as
means + SD. Paired Student’s t test were used for
comparison of the data and Mann Whitney-U
test for comparison of the data for the groups.
Values of p< 0.05 were considered significant.
Statistical analysis was performed with the SPSS
software, version 10.0 for Windows.

Table 1. Clinical characteristics of the children

RESULTS

Totally 44 children participitated in the
study and the mean age was 10.2 + 2.36 years.
The clinical characteristics of these patients are
summarized in Table 1. Although BMI scores of
the obese children were significantly higher (p<
0.001) than the control and the only asthmatic
patients, also the mean age of the obese child-
ren were significantly higher from non-obese
children (p= 0.029). Interestingly, asthmatic
obese patients’ birth weight was significantly
lower than the other three groups (p= 0.04) and
although this group had a lower breast feeding
time, no significant difference was found bet-
ween the four groups (p> 0.05). Passive smo-
king ratio was higher in the control group and
the asthmatic obese group, but no significant
difference was detected between the groups.

In our study, among all the patients, no as-
sociation was found between BMI, serum leptin
and IgE levels. When the leptin levels were
analyzed in obese and non-obese groups, leptin
levels were considerably higher in obese (13 *
9.36 ng/mL) children than non-obese (3.79 %
2.89 ng/mL) children (p< 0.001) as expected.
There were no significant difference between
asthmatic and non-asthmatic patients’ serum
leptin levels (p= 0.83). When the obese and
non-obese children in the asthmatic group we-
re compared, significantly higher BMI scores,
PEF and serum leptin levels were determined
(p= 0.000, p= 0.04, p= 0.007, respectively), but

Asthmatic Asthmatic obese Obese Control
Characteristics (n=11) (n=12) (n=9) (n=12) p
Age (year) (mean + SD) 9.45 + 2.06 10.33 + 2.42 11.78 + 1.92 9.58 + 2.54
Gender (male/female) 8/3 9/3 2/7 6/6
Body mass index (kg/m? + SD) 18.36 + 3.39 25.28 + 2.60 26.67 + 3.42 19.21 +2.72 0.001
Birth weight (g + SD) 3500 + 479 2766 + 1336 3066 + 1263 3505 + 525 0.04
Breast feeding (months + SD) 11.77 £ 8.83 883 +7.84 10.56 £ 7.42 13.25 £ 14.07 NS
Passive smoking (%) 36.4 58.3 44.4 58.3 NS
Familial atopy (%) 100 50 55.6 16.6

SD: Standard deviation, NS: Not significant.
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no statistically significant difference was found
in IgE levels. Leptin levels are shown as a diag-
ram in Figure 1. The leptin levels were also gro-
uped for puberty. Prepubertal and pubertal pa-
tients’ mean serum leptin levels were found 5.1
(0.7-38.18) and 11.94 (1.12-26.20) ng/mL, res-
pectively.When the leptin levels were grouped
according to gender, the mean serum leptin le-
vel was 6.37 (1.78-28.15) ng/mL in girls and 5.2
(0.7-38.18) ng/mL in boys (p> 0.05). No signifi-
cant sex difference was detected in leptin levels
of both asthmatic and obese groups. The total
laboratory results are summarized in Table 2.

Among the four groups, significantly higher
IgE levels were detected in asthmatic obese pa-
tients (p= 0.009). The IgE levels of asthmatic
children were also significantly higher than the
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Figure 1. Serum leptin levels.

Table 2. Laboratory results of the patients

control group and only obese group (p= 0.02).
Spirometric tests were performed to all the pa-
tients and PEF values were significantly lower
only in asthmatic patients (p= 0.004). When
the FEV, and FEV,/FVC values were analyzed,
no significant difference was found between
the groups.

Also among the four groups, possible relati-
on was investigated between leptin levels and
IgE levels. No significant relation was found
between the groups. Also no significant diffe-
rence was determined between serum leptin le-
vels and breast-feeding, birth weight, passive
smoking, need of corticosteroid treatment and
bronchial hyperreactivity. Need of treatment
was not effective in the leptin levels among the
patients in four groups (p= 0.96).

DISCUSSION

The increasing prevalence of asthma with
increasing BMI, together with the increase in
risk of developing asthma with weight gain is
suggestive for the causality of asthma-obesity
relationship!®l. There are many suggestions to
enlighten the relationship. Mechanical effects
of obesity have important side effects on lung
function. Because of that, weight reduction is a
therapeutic goal in the management of asthma
with obesity.

Childhood obesity has become a major
problem in the last decades!”!. Parallel to this

Laboratory Asthmatic Asthmatic obese Obese Control

results (n=11) (n=12) (n=9) (n=12) P
IgE (IU/L) 378.05 £ 413.66  908.15 £+ 1206.72 143.09 £ 221.45 144.23 + 143.16  0.009*
PEF 294.55 + 51.26 379.58 + 118.92 368.89 + 39.90 330.42 +41.20 0.004*
PIF 80.91 £ 25.28 96.25 + 37.73 86.67 £ 19.53 71.25 +31.92

FEV, predicted (%) 1.49 + 0.32 1.92 + 0.89 1.63 + 0.97 1.62 +0.53 NS
FVC predicted (%) 1.77 £ 0.51 2.29 £ 1.10 1.98 £ 1.20 1.89 £ 0.63 NS
FEV1/FVC (%) 85.72 £ 7.39 77.42 £ 25.55 65.23 £ 38.00 78.67 £ 25.93

Leptin (ng/mL) 3.29 £ 2.58 12.05 + 9.44 14.27 £ 9.67 4.25 £ 3.19 0.001""

* Among the four groups.
** Between obese and non-obese group.
PEF: Peak ekspiratory flow, NS: Not significant.
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problem, many researches focus on leptin and
its effects on obesity. In our study, serum leptin
levels were higher in obese children as expec-
ted. But this group’s mean age was higher than
non-obese group. Because of that, age factor co-
uld not be ruled out in this study.

Although studies about the relation between
the serum leptin levels and asthma continues,
more leptin is produced as body weight incre-
ases. Although there is evidence of both asthma
and obesity appears because of inflammation
and leptin affects asthma through T cells, mac-
rophages, TNF-a, IL-6 and IL-12; still very little
is known about the role of leptin in asthmall°l.
But in our study, there were no significant dif-
ference between asthmatic and non-asthmatic
patients’ serum leptin levels, but serum IgE le-
vels of asthmatic children were significantly
higher compared to non-asthmatic children as
expected (p= 0.018).

In a study of Carroll et al., obese children
with asthma admitted to intensive care unit
with status asthmaticus required more intensi-
ve treatment and longer duration of therapy
than children with normal weight“”. Also the-
se children were more likely to have persistent
asthma. Heuck and Wolthers stated that serum
leptin levels are not affected by inhale budeso-
nide with a dose of 800 pgl'?l. Thus in this
study, no effect of treatment in the past twelve
months was detected on serum leptin levels of
children.

Serum leptin level is also affected by age and
puberty. Garcia-Mayor et al. stated that leptin
levels change according to pubertal changes!!3].
In their study, also at any stage, leptin levels
were lower in boys. Yilmaz et al. investigated
serum leptin levels in children and although an
increase was observed in both sexes with pu-
berty, leptin levels were higher in girls with no
statistically different BMI scores'4. In our
study, there was no significant difference in pu-
bertal leptin levels between the two sexes.

Guler et al. have investigated the role of lep-
tin in childhood asthma and found that asth-
matic boys have higher levels of leptin(!3l. In

contrast to this study, we found that asthmatic
girls have higher levels of leptin in the same
age group, but no significance was present. And
there was no difference in age between these
two groups.

To determine the association of BMI with
respiratory allergens and total or specific IgE le-
vels, information was collected from 15.454 yo-
ung adults in the European Community Respi-
ratory Health Survey and no association was fo-
und between BMI and total or specific IgE le-
vels!1®l In our study, no association was found
between BMI and IgE levels, either.

Similarly to the study of Guler et al. there
was no correlation between the serum leptin le-
vels and the spirometric results!™>]. In our study
interestingly; there was a significant relation
between PEF levels and serum leptin levels (p=
0.016, Z= 0.453) but no relation was found bet-
ween leptin levels and FEV,, FVC, FEV,/FVC.

In conclusion, further studies with larger se-
ries are needed to evaluate the relation between
PEF and leptin levels in asthma and obesity.
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