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Impact of obesity on adipokines, inflammatory
cytokines and clinical symptoms control in asthmatic

subjects

Abstract
Background: Recently, bronchial asthma and obesity are major global health issues.

Objective: The aim of this study was to measure the relationship between adipokines, in-
flammatory cytokines and clinical symptoms in obese asthmatic Saudi patients.

Subjects and Methods: Two hundred Saudi patients of both sex; their age mean was 40.17
+ 8.36 year with bronchial asthma. According to body mass index (BMI), participants were
classified into two equal groups. Group (A) included one hundred obese asthmatic patients
and group (B) included one hundred asthmatic patients with normal body weight.

Results: The mean value of tumor necrotic factor-alpha (TNF-a), Interleukin-6 (IL-6), lep-
tin and resistin were significantly elevated in obese asthmatic patients when compared with
non-obese asthmatic patients. However, the mean value of Asthma Control Test (ACT)
and adiponectin was significantly lower in obese asthmatic patients when compared with
non-obese asthmatic patients. The Pearson’s correlation coefficients test for the relationship
between body mass index & TNF-a, IL-6, leptin and resistin showed a strong direct rela-
tionship, while there was a strong inverse relationship between BMI, ACT and adiponectin
among obese asthmatic patients.

Conclusion: There is a strong association between inflammatory cytokines, adipokines,
asthma control test and body mass index among obese asthmatic patients. Therefore, life
style modification intervention is essential for modulation of biochemical and clinical
symptoms in obese asthmatic patients.
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Introduction

Bronchial asthma and obesity are common medical problems as there are
more than 300 million patients with bronchial asthma'? and 2 billion obese
and overweight subjects worldwide.* However, about 36% of American
subjects were obese in 2009-2010.* In this regard, association between obesity
and asthma reduce responsiveness to steroid therapy, increase exacerbation
of asthma and reduce control of asthma.>® Cardiovascular disorders are
common among patients with bronchial asthma.”!° The association between
cardiovascular disease and asthma is stronger in women than men.!" However,
systemic inflammation increase the risk for cardiovascular disorders in
bronchial asthma.'? Moreover, neutrophilic airway inflammation, increased
resistance for corticosteroids and increased morbidity are criteria for an
association between obesity and asthma.'*!3

Adipokines play an important role in regulation of different physiological
body functions.' There was an association between asthma, adiponectin
and leptin.'"” However, there is an interest in study of role of adipose tissue
in development of asthma in obesity as adipose tissue is considered as an
active endocrine organ that elaborating adipokines, hormones and cytokines
which regulate immune and metabolic response.'® The aim of this study was
to measure the relationship between Adipokines, inflammatory cytokines and
clinical symptoms in obese asthmatic Saudi patients.

Subjects and methods

Two hundred Saudi patients of both sex; their age mean was 40.17+8.36
year with bronchial asthma in a controlled state according to GINA.'
Participants were selected from outpatients of the Internal Medicine
Department, King Abdulaziz University Hospital, Jeddah, Saudi Arabia.
According to body mass index (BMI), participants were classified into two
equal groups. Group (A) included one hundred obese asthmatic patients and
group (B) included one hundred asthmatic patients with normal body weight.
Exclusion criteria included individuals with infectious disease, cardiovascular,
rheumatic, malignancy, liver and kidney disorders, breast-feeding and pregnant
women, and individuals with obesity due to secondary factors were excluded
from the study. In addition, bronchial asthma patients who were receiving
systemic steroids in the preceding 4 weeks were also excluded. The local
ethics committee, Faculty of Applied Medical Sciences at King Abdulaziz
University, approved the study and all patients gave their informed consent.

Methods
Evaluated parameters

A. Measurement of inflammatory and Adipokines markers serum level: After
a 10 hours overnight fast, venous blood samples were drawn to determine
serum level of tumor necrosis factor-alpha (TNF-a), and interleukin-6 (IL-
6)(GE Healthcare Amersham, Biotrak Easy ELISA)which was utilized the
quantitative sandwich enzyme immunoassay technique. However, ELISA
was used to measure serum level of adiponectin and leptin (Orgenium
Laboratories, Finland). Moreover, serum level of resistin was measured
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by ELISA using kits (resistin: Rapidbio, West Hills, CA, USA; CK-18:
PEVIVA, Alexis, Grunwald, Germany).

B. Lung Function Testing: Spirometer (CPFS/D Spirometer; MedGraphics,
St. Paul, Minn., USA) was used to measure lung function test that inclu-
ded the forced vital capacity (FVC), forced expiratory volume in the first
second (FEV1), FEV1 /FVC ratio and forced expiratory flow during the
middle half of the FVC maneuver(FEF25-75%).

C. Asthma Control Assessment: Italian version of the asthma control test
(ACT) is a reliable assessment tool for control of asthma over time."
Participants answer five questions, each question has to be answered by
five-point scale, and then the total scores of the five questions range from
0-25. However, if the total score obtained 19 or less this indicate poorly
controlled asthma.??!

Statistical analysis

SPSS (Chicago, IL, USA) version 23 was used in statistical analysis
of this study. However, differences between both groups was detected by
independent t-test and the Pearson or Spearman rank correlation test was used
to measurement of the relationship between continuous variables included
asthma control test and (TNF-a, IL-6,leptin, adiponectin, resistin).

Results

The demographic and clinical characteristics of the subjects are shown in
Table 1. There was no significant age, gender, disease duration and hemoglobin
difference between the obese and normal-weight asthmatic patients. However
body mass index (BMI), waist hip ratio, waist circumference, forced vital
capacity (FVC), forced expiratory volume in the first second (FEV1), ratio
between forced expiratory volume in the first second and forced vital capacity
(FEVI/FVC) and forced expiratory flow during the middle half of the FVC
maneuver (FEF25-75%) were significantly different between the obese and
normal-weight asthmatic patients.

Table | Baseline and spirometry characteristics of all participants

Parameters Obese Non-obese
asthmatics asthmatics
Age (year) 38.94 £10.52 40.12+9.76
Gender (F/M) 27/23 26/24
Disease duration ( year) 13.24+5.28 11.87+5.63
Body mass index(kg/m?) 34.61+4.13* 22.16+2.88
Waist hip ratio 0.92+0.26* 0.81+0.22
Hemoglobin (gm/dl) 13.25%1.39 13.64+1.47
FVC (L) 2.86x1.14* 391£1.32
FEVI (L) 1.93+0.81* 2.72+1.25
FEVI/FVC (%) 65.41+7.55*% 67.53+7.96
FEF25-75 % (L/s) 1.43+1.42% 2.75x1.61

FVC: forced vital capacity; FEV: forced expiratory volume in the first second;
FEV /FVC: ratio between forced expiratory volume in the first second and
forced vital capacity; FEF,, . forced expiratory flow during the middle half
of the FVC maneuver; *: indicates a significant difference between the two

groups, P<0.05.

The mean value of tumor necrotic factor-alpha (TNF-a), Interleukin-6 (IL-
6), leptin and resistin were significantly elevated in obese asthmatic patients
when compared with non-obese asthmatic patients. However, the mean value
of Asthma Control Test (ACT) and adiponectin was significantly lower in
obese asthmatic patients when compared with non-obese asthmatic patients
(Table 2). The Pearson’s correlation coefficients test for the relationship
between body mass index & TNF-a, IL-6, leptin and resistin showed a strong
direct relationship, while there was a strong inverse relationship between BMI
& ACT and adiponectin among obese asthmatic patients (Table 3).
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Table 2 Mean value and significance of IL-6, TNF-a, ACT, leptin, adiponectin
and resistin of group (A)

Parameters Pearson’s value (R)
TNF-o (pg/ml) 0.721*

IL-6 (pg/ml) 0.642*

ACT (0-25) -0.617*%

Leptin (ng/ml) 0.593*

Adiponectin (ug/ml) -0.715%
Resistin(ng/mL) 0.585*

ACT, asthma control test; IL-6, interleukin-6; TNF-a, tumor necrotic factor-
alpha; *, indicates a significant difference between the two groups, P<0.05.

Table 3 Shows the Pearson’s correlation coefficients test value and the
relationship between the BMI and IL-6, TNF-0, ACT, leptin, adiponectin and
resistinin group (A)

Parameters Pearson’s value (R)
TNF-a (pg/ml) 0.721%

IL-6 (pg/ml) 0.642*

ACT (0-25) -0.617*

Leptin (ng/ml) 0.593*

Adiponectin (ug/ml) -0.715*
Resistin(ng/mL) 0.585%*

ACT, asthma control test; IL-6, interleukin-6; TNF-a, tumor necrotic factor-
alpha; significance was calculated by spearman or pearson correlation
(2-tailed); *p<0.05; r; correlation coefficient.

Discussion

There is an association between the risk for asthma and obesity as both of
them are linked epidemiologically.?>>* Hence, this study was done to confirm
the interrelationship of inflammatory cytokines, leptin and adiponectin serum
levels with asthma and obesity. All asthmatic patients included in this study
were in a controlled state according to GINA.! Furthermore, pulmonary
function of the studied population showed a lower FVC, FEV1 and FEF25-
75% of obese asthmatic group than none obese asthmatic group, these findings
agreed with Canoz et al.>® and Salome et al.*° stated that increased value of
BMI adversely affect lung volumes.?? In addition, King et al.’” and Jones
et al.®® reported that reduction in lung volume and narrowing of airways are
associated with increased BMI in young adults with bronchial asthma.?2*

Our study showed a higher leptin and resistin serum levels in obese
asthmatics compared to none obese asthmatics and in obese control compared
to none obese control and there was a highly significant statistical relationship
between BMI and leptin serum level with a direct correlation between serum
leptin and BMI. The adipose tissue is considered a major source for many
cytokines and Adipokines as leptin, resisten, adiponectin, this is in harmony
with several previous studies found an association between BMI and serum
leptin in patients with asthma.?®> Moreover, our study showed that serum
adiponectin levels were significantly lower among obese asthmatics compared
to non-obese asthmatics and negatively correlated with BMI and this is in
agreement with Sood et al.?* and Nagel et al.** reported an inverse relationship
between serum adiponectin and risk of asthma.**3* However, Abdul Wahab et
al.’® found serum adiponectin is lower in obese -than none obese asthmatics
in their studied population with a highly significant statistical association
between BMI and adiponectin.’* However, there are limited studies about the
level of resistin in asthma as Larochelle et al.*® proved a direct relationship
between serum resistin and severity of asthma,* in the other hand Kim et al.?
found a protective effect of resistin against asthma among children.*® Finally,
Silswal et al.’” reported that inflammatory cytokines enhanced expression of in
asthmatic patients.’’
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Regarding the inflammatory cytokines, this study proved that obese
asthmatic patients had higher levels of serum TNF-a, IL-6 than non-obese
asthmatic patients as both asthma and obesity had an inflammatory pathway
as increased adipose tissue mass lead to increase release of pro-inflammatory
cytokines that exaggerate severity of asthma. Previous studies proved that
pro-inflammatory mediators increased in asthma® and other studies found
significantly increased levels of IL- 6, TNF-o and leptin in the obese than non-
obese asthmatic patients.?**

Concerning the asthma control, this study proved that asthma control was
worse among obese asthmatic patients than non-obese asthmatic patients,
however several studies provided mixed results regarding the relationship
between BMI and asthma control as Kilic et al.*! and Kattan et al.** found
poor control of asthma among obese asthmatic women assessed with Asthma
Control Test.*'*> However, Rodrigo et al.** and Taylor et al.* reported increased
hospitalization rates among obese than non-obese asthmatic patients.*#*
While, Dixon et al.* and Peters-Golden et al.* stated that obese patients had
poor response to asthma control medications.*** Moreover, Lavoie et al.*’
proved poor quality of life and poor control of asthma symptoms among
patients with higher BML* Moreover, obesity is among factors impairing
asthma symptoms control and poor response to treatment as obesity tend to
make control of asthma more difficult which proved by studies proved that
all of these complains improved following weight-control intervention among
obese asthmatic patients.*°

The clinical implication of the findings in this study indicates that life
style modification intervention is essential for modulation of biochemical and
clinical symptoms in obese asthmatic patients.

Conclusion

There is a strong association between inflammatory cytokines, adipokines,
asthma control test and BMI among obese asthmatic patients.
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