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ABSTRACT

Relationship between ghrelin and obestatin levels and ghrelin/obestatin 
ratio in patients with asthma

Introduction: This study aimed to evaluate serum levels of ghrelin and 
obestatin as well as the ghrelin/obestatin ratio in non-obese patients with 
asthma and in healthy non-asthmatic controls and analyzed the relationships 
to clinical outcomes.

Materials and Methods: 51 patients with stable persistent asthma and 36 
healthy controls were included to the study. Pulmonary function tests were 
conducted in all case. Skin prick test and an asthma control test were 
conducted in patients with asthma. All patients and controls were compared 
in terms of ghrelin and obestatin levels, as well as the ghrelin/obestatin ratio. 
Plasma concentrations of ghrelin and obestatin were detected by enzyme-
linked immunosorbent assay. Homeostasis model assessment-insulin resistance 
(HOMA-IR) scores were calculated as an index of insulin resistance. 

Results: No differences in ghrelin or obestatin levels or the ghrelin/obestatin 
ratio were detected between patients with asthma and the control group. 
Ghrelin levels were significantly lower in obese patients. The HOMA-IR score 
was significantly higher in patients with asthma than in controls.

Conclusion: Ghrelin and obestatin levels, and the ghrelin/obestatin ratio, were 
similar in controls and patients with stable asthma. Although the groups were 
similar in terms of body mass index and waist circumference, the HOMA-IR 
score was significantly higher in patients with asthma.
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INTRODUCTION

Asthma is a chronic lung disease characterized by 
episodes of airway obstruction. Obesity has been 
established as an independent risk factor for asthma 
(1). The mechanisms underlying this relationship are 
not completely understood. Asthma is observed more 
frequently and asthma symptoms can be more difficult 
to control in obese patients (2). However, it is not well 
understood how obesity worsens asthma. Obesity-
related hormones are thought to play a role in asthma 
development (3). Both murine and human studies have 
demonstrated that the pro-inflammatory effects of 
ghrelin might be relevant to asthma (4).

Ghrelin is a 28 amino acid peptide hormone with a 
feeding drive stimulating effect that controls energy 
balance (5). The gene that encodes obestatin also 
encodes ghrelin (6). Ghrelin and obestatin have the 
same precursors; however, their physiological func-
tions are quite opposite (6). The balance between 
obestatin and ghrelin plays a substantial role in the 
control of body weight and energy (6). Serum concen-
trations of ghrelin and body mass index (BMI) are 
negatively correlated in humans (7). However, the role 
of obestatin and ghrelin in asthma and their relation-
ship with asthma remain unknown.

Two studies have reported that ghrelin levels are lower 
in patients with asthma compared to healthy controls. 
Unfortunately, no study has investigated the relation-
ship between serum levels of obestatin and asthma. A 
few studies have been conducted on ghrelin in adults 

with asthma but no information is available about 
obestatin in these patients. This study evaluated levels 
of the energy metabolic-related hormones obestatin 
and ghrelin in non-obese patients with asthma and in 
healthy controls without asthma. We also investigated 
the association between these hormone levels and 
clinical outcomes, inflammation parameters, and the 
sex ratio.

MATERIALS and METHODS

In all, 51 patients with stable persistent asthma (age, 
18-74 years) and 36 healthy controls were enrolled 
between September 2014 and January 2015. Exclusion 
criteria were chronic respiratory disease other than 
asthma; recent lower or upper respiratory tract infec-
tion; systemic inflammatory, endocrinological, or met-
abolic diseases; use of an antihistamine or nonsteroi-
dal anti-inflammatory drug; having received hormonal 
replacement treatment; and a smoking history in 
combination with an asthma attack within the last 3 
months. Patients who had known conditions that could 
affect plasma levels of obestatin and ghrelin, such as 
liver, gastrointestinal, thyroid, metabolic, kidney dis-
ease, or other lung diseases were excluded with bio-
chemical tests and imaging methods (8,9). Patients 
were consulted to Internal Medicine Department 
when suspicious results were observed.

This study was approved by local medical ethics com-
mittee (ethics approval number: 99950669/318). All 
subjects signed an informed consent form before tak-
ing part in this study.

ÖZ

Serum ghrelin, obestatin düzeyleri ve ghrelin/obestatin oranının astım ile ilişkisi

Giriş: Obezite astım için bağımsız bir risk faktörüdür. Obezite ilişkili hormonların astım gelişiminde önemli rol oynadığı düşünülmek-
tedir. Bu çalışmada ghrelin, obestatin düzeyleri ve ghrelin/obestatin hormonunun astımlı hastalar ve sağlıklı kontrol grubu arasındaki 
ilişkileri ve klinik sonuçlarını araştırmak amaçlanmıştır.

Materyal ve Metod: Elli bir stabil dönemde, persistan astımlı hasta ve 36 sağlıklı kontrol grubu çalışmaya dahil edildi. Tüm olgulara 
solunum fonksiyon testi yapıldı. Astımlı hastalara astım kontrol testi uygulandı. Allerjik ve allerjik olmayan astımlı hastalar arasındaki 
farklılığı araştırma amacıyla astımlı hastalara deri prik testi uygulandı. Tüm hastalar ve kontrol grubu ghrelin, obestatin düzeyleri ve 
ghrelin/obestatin oranı açısından araştırıldı. Ghrelin ve obestatinin plazma konsantrasyonları enzim bağlı immünosorbent tetkiki ile 
tespit edildi. Homeostaz modeli değerlendirme-insülin direnci (HOMA-IR) skorları, insülin direncinin bir indeksi olarak hesaplandı. 
Tüm olgularda C-reaktif protein seviyeleri ölçüldü.

Bulgular: Astımlı hastalar ve kontrol grubu arasında ghrelin veya obestatin düzeyleri veya ghrelin/obestatin oranları açısından anlam-
lı bir fark bulunmadı. Ghrelin düzeyleri obez hastalarda anlamlı derecede düşüktü. HOMA-IR skoru astım grubunda kontrol grubuna 
göre anlamlı olarak yüksek bulundu.

Sonuç: Ghrelin, obestatin düzeyleri ve ghrelin/obestatin oranı kontroller ve stabil astımlı hastalarda benzerdi. Her ne kadar gruplar 
vücut kitle indeksi ve bel çevresi açısından benzer olsa da, HOMA-IR skoru astımlı hastalarda kontrollere göre anlamlı derecede 
yüksekti. Bu sonuçlara dayanarak astımda kronik inflamasyon, obeziteden bağımsız olarak insülin direncine neden olabilir.

Anahtar kelimeler: Astım; ghrelin; obestatin; insülin direnci
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A pulmonary function test was conducted in all cases. 
Patients with asthma also receive a skin prick test and 
completed an asthma control test (ACT). The BMI of 
patients was calculated as weight (kg)/height² (m). 
Fasting blood samples were drawn to measure serum 
levels of obestatin, ghrelin, insulin, C-reactive protein 
(CRP), total IgE levels and fasting blood glucose as 
well as to prepare a hemogram. All patients and con-
trols were compared in terms of ghrelin and obestatin 
levels, as well as the ghrelin/obestatin ratio. 

Obestatin and Ghrelin Assays

Fasting venous blood was obtained in 5 mL test tubes 
containing EDTA (Ethylenediaminetetraacetic acid) 
from the antecubital vein of all participants between 
7:00 and 8:00 a.m. The blood samples were centri-
fuged for 30 min at 4°C and 2.200 rpm for 10 min. The 
plasma samples were stored at -70°C until assay. 
Obestatin and ghrelin were detected with enzyme-
linked immunoassays (ELISAs) (Biotek ELISA micro-
plate reader and ELX 800 ve ELISA microplate washer, 
Winooski, VT, USA). Obestatin and ghrelin were 
assayed with sandwich ELISA kits (SUNRED ELISA kit, 
cat. nos.: 201-12-0971 and 200-12-0973; Shanghai 
Sunred Biological Technology Co., Ltd., Shanghai, 
China). The minimum detectable concentration was 
100 pg/mL. 

Statistical Analysis

Mean ± standard deviation values were calculated for 
normally distributed data, and median values were 
determined for non-normally distributed data. 
Pearson’s chi-square test was performed for categorical 
variables. Differences between the groups were ana-
lyzed using an unpaired Student’s t-test. Correlations 
were performed using Pearson’s bivariate correlation 
analysis. A p-value < 0.05 was considered significant. 
Data were analyzed with SPSS ver. 10.0 for Windows 
software (SPSS Inc., Chicago, IL, USA). 

RESULTS 

Patients with persistent asthma included 37 females 
and 14 males (mean age, 38.94 ± 14.86 years) and the 
controls included 20 females and 16 males (mean age, 
33.22 ± 10.68 years; p= 0.051). The mean BMI was 
27.80 ± 6.94 kg/m2 in patients with asthma and 24.87 
± 4.87 kg/m2 in controls (p= 0.055). Mean waist cir-
cumference was 87.47 ± 15.54 cm in patients with 
asthma and 83.42 ± 12.13 cm in controls (p= 0.19). 
Mean age, sex ratio, BMI, and waist circumference 
were similar between the groups (Table 1).

No differences in ghrelin or obestatin levels or the 
ghrelin/obestatin ratio were observed between patients 
with asthma and the control group. Mean ghrelin level 
was 2,319.89 ± 2,082.79 pg/mL in patients with asth-
ma and 2,275.35 ± 1,977.03 pg/mL in controls (p= 
0.92). Mean obestatin level was 6.28 ± 5.60 ng/mL in 
patients with asthma and 8.50 ± 7.41 ng/mL in con-
trols (p= 0.11). The ghrelin/obestatin ratio was 571.36 
± 1,122.50 in patients with asthma and 347.86 ± 
174.38 in controls (p= 0.24).

All cases were compared to correlate ghrelin and 
obestatin levels, the ghrelin/obestatin ratio, and mean 
BMI. The bivariate correlation analysis did not reveal 
any association between plasma obestatin level and 
BMI (r= -0.181, p= 0.093). A weak negative correla-
tion was detected between ghrelin level and BMI (r= 
-0.230, p= 0.032). No correlation was detected 
between the ghrelin/obestatin ratio and BMI (r= 
-0.022, p= 0.84).

Systemic inflammation is a clinical characteristic of 
asthma (10). CRP levels were significantly higher in 
patients with asthma than in control group (p= 0.019). 
Plasma obestatin and CRP were positively correlated.

No correlation was detected between the ACT score 
and CRP levels in 51 patients with asthma (r= -0.095, 
p= 0.51). No relationship was found between the ACT 

Table 1. Demographics of the study groups

Control group  
(n= 36)

Asthma group  
(n= 51) p

Age (year) 33.22 ± 10.68 38.94 ± 14.86 0.051

Height (cm) 169.75 ± 9.47 162.16 ± 10.36 0.001*

Weight (kg) 71.97 ± 16.53 72.57 ± 16.74 0.87

BMI (kg/m2) 24.87 ± 4.87 27.80 ± 6.94 0.055

Waist circumference (cm) 83.42 ± 12.13 87.47 ± 15.54 0.19

BMI: Bbody mass index.
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score in the full control, partial control, and the 
uncontrolled group in multivariate analyses (p= 0.10). 

No relationship was detected between the ACT and 
HOMA-IR scores in the 51 patients with asthma (r= 
-0.136, p= 0.34). No relationship in the ACT scores 
was detected when patients with controlled, partially 
controlled, or uncontrolled asthma were examined in 
multivariate analyses (p= 0.42).

The HOMA-IR score was 3.58 ± 2.68 in patients with 
asthma and 1.94 ± 1.07 in controls. Despite the similar 
BMI and waist circumference between the two groups, 
the HOMA-IR score was significantly higher in patients 
with asthma than in controls (p< 0.001) (Table 2).

No difference in total IgE level was detected between 
patients with asthma and the control group (p= 0.29). 

Obesity Status

In all, 62 non-obese and 25 obese patients were 
included according to the WHO criteria. The mean 
ghrelin level was 1.61 ± 1.12 ng/mL in obese patients 

and 2.58 ± 2.23 ng/mL in the non-obese group (p= 
0.042). The mean obestatin level was 6.02 ± 5.70 ng/
mL in obese patients, and 7.68 ± 6.74 ng/mL in the 
non-obese group (p= 0.28). The ghrelin/obestatin ratio 
was 0.36 ± 1.45 in the obese group and 0.526 ± 1.03 
in the non-obese group (p= 0.43). The mean ACT 
scores were 15.80 ± 4.48 in obese patients with asth-
ma and 18.16 ± 3.55 in non-obese patients with asth-
ma. Control of asthma was worse in the obese group 
than in the non-obese group (p= 0.042).

Allergy Test Status

In all, 32 (62.7%) patients with asthma were not sen-
sitive to aeroallergens in skin prick tests, whereas 19 
(37.3%) were sensitive. The mean age was 42.95 ± 
15.81 years in the allergy-positive group and 36.56 ± 
13.97 years in the allergy-negative group (p= 0.14). 
The mean BMIs and mean waist circumferences in 
these groups were 28.04 ± 7.18 kg/m2 and 90.00 ± 
17.33 cm and 27.66 ± 6.91 kg/m2 and 85.97 ± 14.45 
cm, respectively. Table 3 summarizes demographic 
variables according to allergy test responses.

Table 2. Biochemical and respiratory parameters in the groups

Control group  
(n= 36)

Asthma group  
(n= 51) p

FVC 93.67 ± 9.39 97.75 ± 13.90 0.13

FEV1 98.81 ± 10.28 98.65 ± 16.25 0.96

FEV1/FVC 79.39 ± 4.56 78.29 ± 4.53 0.27

FEF25-75 93.50 ± 23.11 82.86 ± 32.68 0.097

Ghrelin (ng/mL) 2.28 ± 1.98 2.33 ± 2.08 0.92

Obestatin (ng/mL) 8.50 ± 7.41 6.28 ± 5.60 0.11

Ghrelin/obestatin 0.35 ± 1.74 0.57 ± 1.12 0.24

Total IgE (IU/mL) 134.98 ± 300.77 212.58 ± 355.88 0.29

CRP (mg/L) 1.65 ± 1.99 3.65 ± 4.72 0.019*

HOMA-IR 1.94 ± 1.07 3.58 ± 2.68 < 0.001*

FVC: Forced vital capacity, FEV1: Forced expiratory volume in 1 s, FEF25-75: Flow at 75% of FVC, CRP: C-reactive protein, HOMA-IR: Homeostatic 
model of assessment-insulin resistance.

Table 3. Demographics in the allergic and non-allergic groups

Allergic group  
(n= 36)

Non-allergic group 
(n= 51) p

Age (year) 36.56 ± 13.97 42.95 ± 15.81 0.14

Height (cm) 164.34 ± 10.29 158.47 ± 9.63 0.049*

Weight (kg) 74.34 ± 17.92 69.58 ± 14.50 0.33

BMI (kg/m2) 27.66 ± 6.91 28.04 ± 7.18 0.85

Waist circumference (cm) 85.97 ± 14.45 90.00 ± 17.33 0.38
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No differences in ghrelin or obestatin levels or the 
ghrelin/obestatin ratio were observed between the 
allergy-positive group (n= 32) and the allergy-nega-
tive group (n= 19) (Table 2). The mean ghrelin levels, 
obestatin levels, ghrelin/obestatin ratios, total IgE 
levels, and HOMA-IR scores in these groups were 
2.11 ± 1.76 ng/mL and 2.68 ± 2.56 ng/mL, 6.08 ± 
5.23 ng/mL and 6.63 ± 6.31 ng/mL, 0.41 ± 1.74 and 
0.85 ± 1.82, 171.65 ± 230.55 IU/mL and 281.51 ± 
502.26 IU/mL, and 3.96 ± 3.10 and 2.93 ± 1.65, 
respectively (Table 4).

Data by Sex

Patients with asthma (37 females and 14 males) 
whose mean age, BMI, and waist circumference were 
similar were compared in terms of their sex. Mean 
ACT score was 16.78 ± 4.25 in females and 18.43 ± 
3.40 in males (p= 0.20). The mean ghrelin levels, 
obestatin levels, and ghrelin/obestatin ratios in these 
groups were 2.17 ± 2.22 ng/mL and 2.73 ± 1.69 ng/
mL, 5.28 ± 4.56 ng/mL and 8.94 ± 7.25 ng/mL, and 
0.43 ± 1.96 and 0.94 ± 2.13, respectively.

HOMA-IR Status 

No association was found between the HOMA-IR 
index and the ACT score (r= -0.136, p= 0.34), nor 
between the ACT score and the full control, partial 
control, and non-control groups (p= 0.42). A signifi-
cant correlation was detected between ghrelin level 
and the HOMA-IR index (r= -0.236, p= 0.027). A 
negative correlation was observed between the obes-
tatin level and the HOMA-IR index (r= -0.229, p= 
0.033). No association was found between the 
ghrelin/obestatin ratio and the HOMA-IR index (r= 
0.033, p= 0.76).

DISCUSSION

Asthma is a chronic airway inflammatory disorder 
which consists of chronic inflammation; associated 
with airway hyper-responsiveness and airflow 
obstructions that lead to recurrent wheezing epi-
sodes, dyspnea, chest tightness, and coughing (11).

Inhaled steroids may inhibit body growth (12). In 
addition, a low birth weight may also be a risk factor 
for asthma and patients with allergies. Indeed, in our 
study, asthma patients were significantly shorter than 
controls, and those with allergic asthma were shorter 
than those with non-allergic asthma.

Several studies have investigated the relationship 
between asthma and obesity hormones, such as 
leptin, adiponectin, and ghrelin. Unfortunately, no 
study has investigated the relationship between asth-
ma and serum levels of obestatin, until now. We 
investigated the association between asthma and 
ghrelin and obestatin levels, independent of obesity 
status. We also compared the results of skin prick 
tests between patients with asthma and controls. 
Significant differences in ghrelin and obestatin levels 
and the ghrelin/obestatin ratio were observed 
between patients with stable asthma and healthy 
controls, which had similar sex ratio distributions, 
mean BMIs, and waist circumferences. 

Ghrelin is an appetite stimulator in humans (13). 
However, there is little information on ghrelin levels 
in patients with asthma. In our study, ghrelin levels 
were not different between non-obese patients with 
asthma and control subjects. The mechanism by 
which ghrelin decreases in obese subjects has not 
been elucidated (14). Tsaroucha et al. reported that 
ghrelin concentrations are significantly lower in 

Table 4. Mean blood parameters in the allergic and non-allergic groups

Non-allergic group  
(n= 32)

Allergic group 
(n= 19) p

Ghrelin (ng/mL) 2.11 ± 1.76 2.68 ± 2.56 0.35

Obestatin (ng/mL) 6.08 ± 5.23 6.63 ± 6.31 0.74

Ghrelin/obestatin 0.41 ± 1.74 0.85 ± 1.82 0.18

Total IgE (IU/mL) 171.65 ± 230.55 281.51 ± 502.26 0.29

CRP (mg/L) 3.72 ± 5.32 3.52 ± 3.62 0.88

HOMA IR 3.96 ± 3.10 2.93 ± 1.65 0.19

ACT 18.00 ± 4.16 15.95 ± 3.66 0.081

ACT: Asthma control test, CRP: C-reactive protein, HOMA-IR: Homeostatic model of assessment-insulin resistance.
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patients with asthma compared to healthy controls 
(15). In Matsumoto et al., ghrelin levels tended to be 
lower in patients with asthma than in non-asthmatic 
subjects but the differences were not statistically sig-
nificant, as in our study (16). Yuksel et al. reported 
that ghrelin levels decrease in children with asthma 
and suggested that ghrelin has an anti-inflammatory 
role in the pathogenesis of asthma (17).

Ghrelin is a hormone released from stomach that 
increases appetite and decreases fat utilization. It reg-
ulates the short and long term energy consumption 
balance (18,19). Dieting changes ghrelin levels as a 
response and affects bodyweight (20). Obese individ-
uals have lower blood ghrelin levels compared to 
thinner people (14). Weight loss resulting from 
reduced calorie intake increases the circulating levels 
of ghrelin (21). Due to the strict relationship between 
ghrelin and obesity, we tested the independent effects 
of obesity on ghrelin levels in our study. The results of 
a previous study indicated that ghrelin levels are 
lower in obese subjects than in healthy controls (22). 

Obestatin suppresses feeding drive, inhibits jejunal 
contractions, and decreases weight gain (6). It is a 
novel peptide shares coomon origins with ghrelin 
and is thought to function close to that of ghrelin. 
However, after the first report describing putative 
opposite effects of obestatin and ghrelin, several 
studies have not been able to confirm this hypothesis 
(6,23-25). No study has investigated the relationship 
between obestatin and asthma, but a few studies 
have identified a relationship between obestatin lev-
els and chronic obstructive pulmonary disease 
(COPD) and obstructive sleep apnea syndrome 
(OSAS). Lei et al. found a significant increase in obes-
tatin levels in 32 patients with COPD and a BMI < 20 
kg/m² and 22 healthy controls with a normal BMI. A 
positive correlation was detected between obestatin 
and CRP levels (26). Zirlik et al. reported that obesta-
tin levels were lower in an OSAS group than in a 
control group. However, no significant relationship 
was detected between obestatin levels in patients 
with OSAS undergoing continuous positive airway 
pressure treatment and controls. In addition, an asso-
ciation has been established between obestatin levels 
and BMI and the HOMA index (27). Liu et al. report-
ed lower levels of ghrelin and obestatin in 95 obese 
patients with OSAS compared to 30 non-obese 
patients with OSAS and 30 normal controls. No rela-
tionship has been established between OSAS and 
ghrelin/obestatin levels independent of obesity (28).

Kasayama et al. reported significantly higher CRP 
levels in 329 patients with stable asthma compared 
to 1684 healthy volunteers; levels were also higher in 
patients who used inhaled steroids (29). Pellizzaro et 
al. reported that the patients with asthma had signifi-
cantly higher CRP levels compared to the healthy 
controls (30). Another study reported that, despite 
elevated high-sensitivity (hs)-CRP levels in patients 
with asthma compared to controls, there was no rela-
tionship between ACT results and hs-CRP level (31). 
In our study, asthma group had significathly higher 
CRP levels than the control group, but CRP levels 
and ACT results were not correlated. This supports 
the notion that the relationship between asthma 
symptoms and inflammation severity is not always 
directly proportional. 

We found no association between obestatin levels 
and the ghrelin/obestatin ratio between patients with 
asthma and controls. No study has found an associa-
tion between obestatin level and the HOMA index.

In a previous study, we observed higher HOMA-IR 
scores in an asthma group than in controls with an 
average BMI (32). HOMA-IR height and insulin resis-
tance may indicate chronic inflammation in these 
patients. High HOMA-IR scores may also be associ-
ated with bronchial hyper-reactivity and asthma in 
obese children (33,34). In another study, despite the 
fact that IR was higher in allergic patients with asth-
ma than in controls, there was no difference in 
non-allergic patients with asthma (35).

In our study, increased IR was detected in both aller-
gic and non-allergic patients with asthma compared 
to controls, independent of BMI and waist circumfer-
ence. No differences in HOMA-IR scores were 
detected between allergic and non-allergic patients 
with asthma. However, there may be an association 
between systemic inflammation and asthma or use of 
an inhaled steroid and IR because of the relationship 
between bronchial hyper-reactivity, the inflammatory 
response, and IR. Future research should consider the 
pathophysiology of IR in patients with asthma. We 
did not find a relationship between asthma, HOMA-
IR scores, and control of asthma, suggesting that 
asthma symptoms and severity of inflammation are 
not always parallel.

We also found that IgE levels are not associated with 
ghrelin in non-obese patients with asthma compared 
to controls. However, in a recent study it is shown 
that in obese children, blood IgE levels and ghrelin 
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are inversely correlated, thus authors extrapolated 
that ghrelin inhibits IgE synthesis (4). Children were 
divided in two new groups and serum levels of leptin 
and ghrelin were compared according to the results 
of skin prick tests by Çobanoğlu et al. There was no 
statistically significant difference between the two 
groups (36).

The main limitation of our study is that the sample 
size was relatively small. Furthermore, there are 
many variants of asthma, such as atopic, a cough 
variant, and aspirin-induced asthma. A study based 
on each type of asthma with a larger number of sub-
jects is needed to show which type of asthma is 
associated with obestatin and ghrelin levels.

Our findings suggest that there was not significant 
difference between non obese asthma patients and 
control patients group according to serum ghrelin, 
obestatin and ghrelin/obestatin ratio. These hor-
mones were not associated with allergy status. We 
found lower ghrelin levels in obese subjects but no 
differences in obestatin levels, similar to previous 
studies. To illuminate this subject, more studies with 
larger samples and groups divided by detailed crite-
rias of asthma subtypes are needed.
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