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ABSTRACT 

 
Background and objective: Ghrelin is a gastrointestinal hormone that stimulates growth hormone and its 
role has been recently mentioned in insulin secretion. The aim of conducting this study was to determine the 
relationship between baseline levels of insulin with ghrelin concentrations and growth hormone in males 
with asthma.  
Methods: Fasting ghrelin and growth hormone in adult obese men with mild to moderate asthma were 
measured in this investigation and evaluated their relationship with serum insulin concentration and 
pancreatic beta cell function. Pierson regression analysis was used to determine the relationship between 
insulin and other variables.  
Results: A significant negative correlation was observed between fasting serum insulin with ghrelin and 
growth hormone concentrations. Also the relationship of beta cell function with serum ghrelin and growth 
hormone was inverse and significantly.  
Conclusions: The findings of this study suggest that increase of systemic levels of ghrelin and growth 
hormone in adult asthma patients is associated with reduction of insulin secretion from the pancreas and 
measuring ghrelin or growth hormone can be a predictive index of the insulin levels of these patients. 
KEY WORDS: Ghrelin, Asthma, insulin secretion. 

 
INTRODUCTION 

 
In addition to blood glucose levels, insulin release from pancreas beta cells are also stimulated by some neural or 

hormonal mediators such as cytokines secreted by adipose tissue or other body endocrine tissues [1]. Some of these 
peptide hormones directly or indirectly affect insulin sensitivity through regulating insulin symptoms and the molecules 
involved in lipid and glucose metabolism [2]. Meanwhile, ghrelin is secreted from gastrointestinal tissues such as 
intestinal and small intestine and pancreas which separate from stimulating the secretion of growth hormone (GH), has 
also a special role in energy homeostasis and carbohydrate and lipid metabolism [1, 3]. Ghrelin has gained considerable 
attention over the last decade for its unique role in regulating mealtime hunger and lipid metabolism, as well as short- and 
long-term energy homeostasis [4, 5].In healthy subjects, plasma ghrelin levels rise progressively before meals and fall to a 
nadir within 1 hour after eating, with changes in plasma levels during meals varying two- to threefold [6, 7]. Promote food 
intake and appetite are of the main features of this peptide hormone, which is in turn associated with increases of the body 
fat levels and obesity [8]. On the other hand, obesity has been identified as a major risk factor in the prevalence of some 
chronic diseases such as diabetes, arthrosclerosis and respiratory diseases, particularly asthma and also increases of 
severity of asthma in children and adults [9].  Although some main evidence imply for positive relationship between 
obesity and asthma, there is no sufficient knowledge regarding the main mechanisms of this relation. 

Obesity is well recognized as a state of increased insulin resistance and has been implicated as a significant risk 
factor for both asthma prevalence and asthma severity in children and adolescents [5]. In addition, insulin resistance is 
observed in allergic asthma patients [10]. A recent study stated that insulin resistance was associated with an increased 
risk of developing asthma-like symptoms [11]. On the other hand, research studies suggests that systemic consumption of 
ghrelin is associated with  increase of fasting glucose and insulin resistance [12, 13] and reduction of plasma insulin [14] 
in humans and animals  that somehow refers to the point that the increase of serum or plasma ghrelin levels is associated 
with  decrease of insulin. Some studies also suggest that the ghrelin removal leads to increase of insulin release and 
thereby improving glucose tolerance after high-fat diets by rats [1]. Considering the stimulatory effect of ghrelin on GH 
secretion, that GH systemic levels and insulin are also expected to follow this pattern. 

But despite the mentioned observations, some studies have reported contradictory findings. So these studies have 
reported increase of insulin secretion from pancreatic cells following injection of ghrelin and have referred to a kind of 
significant positive correlation between serum ghrelin and insulin [15, 16]. In another study, no relationship was observed 
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between systemic levels of ghrelin and insulin [17]. Reviewing research findings shows that most studies in this area have 
been conducted on the animal species and the few studies which were conducted on humans are related to healthy obese 
people or diabetic patients that are almost contradictory and controversial. On the other hand, this hypothesis is also raised 
that the effect of obesity on asthma is linked to insulin resistance and glucose metabolism, but there is no comprehensive 
information in this respect [9, 10, 18]. Hence, the objective of this study was to determine the relationship of baseline 
levels of ghrelin and GH with insulin and the effective factors in insulin concentration such as beta cell function in obese 
men with mild to moderate asthma. 
 

MATERIALS AND METHODS 
 

This study was performed on adult obese males with asthma. The studied samples include 44 obese male with 
asthma background who were introduced by asthma and allergy specialist. Reviewing patients ' medical history showed that 
the least history of asthma in the sample was five years. Reviewing Clinical demonstrations and Spirometry test (Minispire 
model, Italy), showed asthma intensity in these subjects at mild to moderate levels. All patients completed a medical history 
documenting. Having at least three years history of asthma and lack of participation in regular sport activities were among the 
criteria for study inclusion and the exclusion criteria included: having cardiovascular disease, chronic diseases, medication 
use known to affect carbohydrate metabolism, tuberculosis, acute and chronic diarrhea, renal disease and respiratory 
infections within the three weeks before blood samplings. Subjects’ anthropometrical characteristics, including height, 
weight, body mass index, body fat percentage, abdominal and hip circumference were measured and recorded by 
measurement tools includes tape meter, digital height gauge scale and body composition meter (OMRON, Finland) by the 
Project Managers. Blood pressure of the studied patients were measured in two stages with 30 min interval (Alpikado model, 
made in Japan) and their mean was considered as the subjects’ real systolic and diastole blood pressure. Patients have been 
asked to avoid heavy physical activity for 48 hours before blood sampling and to abstain from food intake for 10 to 12 hours 
before blood sampling. Blood samples were taken from the antecubital vein in the morning between 7:00 and 8:00 a.m. after 
an overnight fast. The blood was centrifuged immediately at 4°C and stored at –80°C. 

 Beta cell function index was calculated using the raw measurements of insulin and fasting glucose by the 
pertinent formula [19]. Fasting glucose concentration was measured by glucose- oxidize enzyme method using the kit of 
Pars Azmoon Company. Kits of ghrelin, growth hormone are provided by Faratashkhis Company. The intra-assay and 
inter-assay coefficient of variation of ghrelin were 8.10% and 8.3% respectively. Plasma insulin was determined by 
ELISA method (Demeditec, Germany) and the Intra- assay and inter-assay coefficient of variation of the method were 
2.6% and 2.88 respectively. GH was determined by ELISA kit (Diagnostic Biochem Canada) and its intra-assay and inter-
assay coefficient of variation were 5.5% and 4.4% respectively. 
Statistical analysis: After measuring biochemical variables and calculation of beta cell function index, Statistical analysis 
was performed with the SPSS software version 14.0 using a Pierson regression test to determine the relationship of ghrelin 
and growth hormone with insulin variables and beta cell function index.  A p-value < 0.05 was considered to be 
statistically significant. 

RESULTS 
 

This study were evaluated the relationship between serum ghrelin and GH with insulin and pancreatic beta cell 
function in a group of obese male adults with mild to moderate asthma. Measuring anthropometrical indexes showed that 
all patients are in obese category (BMI: 32 ± 2.64 kg/m2, body fat percentage: 31± 3.14, weight: 95 ± 14 kg, age: 47 ± 7 
years). Findings from statistical regression test showed a significant inverse relationship between the levels of serum 
ghrelin and insulin in the studied patients (p = 0.003). 
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Figure 1: The correlation pattern of serum ghrelin and insulin in asthma patients 

R = 0.33 
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In other words, this finding refers to the point that increase of systemic levels of serum ghrelin is associated with 

the decrease of baseline insulin levels in these patients (p = 0.016, Fig 1). Also, an inverse significant relation was 
observed between beta cell function and serum ghrelin levels (p = 0.032). On the other hand, statistical data showed that 
the growth hormone is associated with decrease of serum insulin levels (p = 0.004, Fig 2) and decrease of beta cell 
function (p = 0.000) and refers to a significant inverse relationship between serum concentrations of these two hormones.  
 
 
 
 
 
 
 
 
 
 
 
 

  
  
  
  
  
  
  
  

 
 

DISCUSSION 
 

Epidemiologic data confirmed a role for obesity in asthma prevalence, incidence, severity, and control, and also 
indicates an impact of obesity on the response to asthma therapy. Recent evidence are developing a more sophisticated 
understanding of the possible genetic, immunologic, inflammatory and mechanical mechanisms underlying the association 
between obesity and asthma [20]. Obese mice exhibit innate airway hyperresponsiveness and augmented responses to 
certain asthma triggers, further supporting a relationship between obesity and asthma [21]. Studies have revealed that 
obesity prevalence advanced asthma and increase of obesity leads to increases of asthma intensity. On the contrary, weight 
loss is associated with improving asthma symptoms [22]. The results indicate an increased risk of incident asthma with 
increasing body mass index (BMI) and show that even overweight conveys some increased risk. Several biological 
mechanisms, such as inflammatory, hormonal and genetic immunology, are effective in the relationship between obesity 
and asthma [23]. This hypothesis is always raised that insulin resistance and disturbance in glucose absorption are always 
effective in occurrence of asthma-induced obesity. The findings of the present study imply for a significant inverse 
relationship between levels of serum ghrelin and insulin. These findings reflect the fact that increase of serum ghrelin in 
adult asthma patients leads to reduction of insulin levels. In other words, increase of ghrelin in blood is associated with 
reduction of insulin secretion from pancreatic beta cells in these patients. 

As the inverse relation between ghrelin and beta cell function showed in this study, increase of ghrelin peptide 
hormone is associated with reduction of beta cell function and also with decrease of secretion of insulin hormone. 
Furthermore, the findings showed that the increase of growth hormone levels- which increases in response to the blood 
ghrelin- has a significant negative correlation with beta cell function in asthma patients. This means that increase of growth 
hormone secretion due to increase of systemic levels of serum ghrelin inhibits beta cell function in asthma patients. To 
confirm these findings, recent research sources support physiological role of ghrelin in insulin secretion [24]. In a way that 
ghrelin inhibits insulin release from the pancreatic beta cells [24, 25]. Some other studies, have also reported inhibition of 
insulin secretion through the injection of ghrelin [26, 27]. In mice models, an early block in the differentiation of insulin-
producing β cells leads to an enormous increase in ghrelin-producing ε cells, suggesting a developmental link between 
ghrelin and insulin [28]. Some studies stated that ghrelin inhibits glucose-stimulated insulin secretion in a dose-dependent 
manner from cultured pancreata, suggesting that it acts directly on β cells to achieve this effect [29]. 
  Pancreatic beta cells play an essential role in controlling energy homeostasis. In fact, pancreas is composed of 
two main components including endocrine and exocrine tissue and its main part contains exocrine part which is 
responsible for synthesis of digestive enzymes. Endocrine tissue which forms less than 2 percent of pancreas contains 
islands of langerhas a part of which is composed of the beta cells which are responsible for insulin secretion [30]. 
Moreover, Epsilon cells of the endocrine part are also responsible for the secretion of a little part blood ghrelin [31] and 
acts as a local regulator of insulin secretion [1]. Despite the increase of appetite and stimulation of GH, ghrelin is also 

Insulin (µIU/ml)
12.510.07.55.02.5

Gr
ow

h 
Ho

rm
on

e 
(n

g/
m

l)
5.0

4.0

3.0

2.0

1.0

 Figure 2: The correlation pattern of serum growth hormone and insulin in asthma 
patients 

R = 0.41 
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having particular importance in other functions such as controlling insulin secretion and glucose and fat metabolism [30]. 
The mechanisms by which ghrelin regulates insulin secretion have remained unknown. 

Thus, ghrelin could be expressed by multiple islet cell types, depending on specific conditions and ages of 
animals/humans. [1]. some studies have pointed ghrelin [1] and its receptors [24] expressed in pancreatic beta cells and 
inhibit insulin release from beta cells [25]. Study on Type 2 Diabetes indicates that ghrelin has an important role in insulin 
secretion and taking ghrelin antagonists can increase beta cells function [31]. In another study, it has also been observed 
that taking antagonists of both ghrelin and growth hormone secretagogue-receptor (GHS-R) increase insulin secretion 
from pancreatic beta cells [1, 11, 19, 23, 26]. These findings add to the importance of endogenous ghrelin as a regulator of 
systemic insulin and glucose. 
 
Conclusion 
 

In a general conclusion, findings of the present study in adult asthma patients represent the fact that the 
relationship between ghrelin and growth hormone levels with insulin secretion and beta cells function which has also been 
observed in the other studies on diseases- related obesity also in Asthma patients and indirectly supports the hypothesis 
that disturbance in insulin levels and glucose absorption is always effective in occurrence of asthma- induced obesity. 
These findings, in support for other studies on obesity-related diseases, refer to the fact that the increase in circulatory 
ghrelin leads to the reduction of insulin secretion through its effect on beta cells by autocrine or paracrine methods. 
 
Acknowledgments: The authors thank all asthmatic patients for their participation in this study. The authors also thank of 
Associate Professor Dr. Javad Khodadadi as allergic specialist, also sponsorship by Islamic Azad University and Research 
deputy of Islamic Azad University. 
 

REFERENCES 
 

1. Yada T, Dezaki K, Sone H, Koizumi M, Damdindorj B, Nakata M, Kakei M. Ghrelin regulates insulin release and 
glycemia: physiological role and therapeutic potential. Curr Diabetes Rev. 2008; 4(1):18-23. 

2. Kershaw EE, Flier JS. Adipose tissue as an endocrine organ. J. Clin. Endocrinol. Metab.2004; 89:2548–2556. 

3. Ghanbari-Niaki A, Jafari A, Abednazari H, Nikbakht H. Treadmill exercise reduces obestatin concentrations in rat 
fundus and small intestine. Biochem Biophys Res Commun. 2008; 372(4):741-5. 

4. Cummings DE. . Ghrelin and the short- and long-term regulation of appetite and body weight. Physiol Behav. 2006; 
89:71–84. 

5. Castaneda TR, Tong J, Datta R, Culler M, Tschop MH. Ghrelin in the regulation of body weight and metabolism. Front 
Neuroendocrinol. 2010;31:44–60. 

6. Tschop M, Wawarta R, Riepl RL, Friedrich S, Bidlingmaier M, Landgraf R, Folwaczny C. . Post-prandial decrease of 
circulating human ghrelin levels. J Endocrinol Invest 2001;24:RC19–21. 

7. Cummings DE, Purnell JQ, Frayo RS, Schmidova K, Wisse BE, Weigle DS. A preprandial rise in plasma ghrelin levels 
suggests a role in meal initiation in humans. Diabetes 2001;50:1714–1719. 

8. Murdolo G, Lucidi P, Di Loreto C, Parlanti N, De Cicco A, Fatone C et al. Insulin is required for prandial ghrelin 
suppression in humans. Diabetes. 2003; 52(12):2923-7. 

9. Al-Shawwa BA, Al-Huniti NH, DeMattia L, Gershan W. Asthma and insulin resistance in morbidly obese children and 
adolescents. J Asthma. 2007; 44(6):469-73. 

10. Arshi M, Cardinal J, Hill RJ, Davies PS, Wainwright C. Asthma and insulin resistance in children. Respirology. 2010; 
15(5):779-84. 

11. Thuesen BH, Husemoen LL, Hersoug LG, Pisinger C, Linneberg A. Insulin resistance as a predictor of incident asthma-
like symptoms in adults. Clin Exp Allergy. 2009 May; 39(5):700-7. 

12. Broglio F, Benso A, Castiglioni C. The endocrine response to ghrelin as a function of gender in humans in young and 
elderly subjects. J Clin Endocrinol Metab. 2003; 88: 1537-42. 

13. Dezaki K, Hosoda H, Kakei M. Endogenous ghrelin in pancreatic islets restricts insulin release by attenuating Ca2+ 
signaling in B-cells: implication in the glycemic control in rodents. Diabetes. 2004; 53: 3142-51. 

14. Broglio F, Arvat E, Benso Al. Endocrine activities of cortistatin-14 and its interaction with GHRH and ghrelin in 
humans. J Clin Endocrinol Metab. 2002; 87: 3783-90. 

15. Date Y, Nakazato M, Hashiguchi S, Dezaki K, Mondal MS, Hosoda H et al. Ghrelin is present in pancreatic alpha-cells 
of humans and rats and stimulates insulin secretion. Diabetes. 2002; 51:124-129. 

1299 



 

J. Basic. Appl. Sci. Res., 2(2)1296-1300, 2012 

 

16. Hewson AK, Dickson SL. Systemic administration of ghrelin induces Fos and Egr-1 proteins in the hypothalamic 
arcuate nucleus of fasted and fed rats. J Neuroendocrinol. 2000; 12:1047- 1049. 

17. Caixas A, Bashore C, Nash W, Pi-Sunyer F, Laferrere B. Insulin, unlike food intake, does not suppress ghrelin in human 
subjects. J Clin Endocrinol Metab. 2002; 87:1902. 

18. Husemoen LL, Glümer C, Lau C, Pisinger C, Mørch LS, Linneberg A. Association of obesity and insulin resistance 
with asthma and aeroallergen sensitization. Allergy. 2008; 63(5):575-82. 

19. Marita AR, Sarkar JA, Rane S. Type 2 diabetes in non-obese Indian subjects is associated with reduced leptin levels: 
Study from Mumbai, Western India. Molecular and Cellular Biochemistry. 2005; 275: 143–151. 

20. Beuther DA. Recent insight into obesity and asthma. Curr Opin Pulm Med. 2010 Jan; 16(1):64-70. 

21. Shore SA. Obesity and asthma: Possible mechanisms. J Allergy Clin Immunol. 2008 May; 121(5):1087-93. 

22. Shore SA, Schwartzman IN, Mellema MS, Flynt L, Imrich A, Johnston RA. Effect of leptin on allergic airway 
responses in mice. J Allergy Clin Immunol. 2005; 115(1):103-9. 

23. Castro-Rodríguez JA. Relationship between obesity and asthma. Arch Bronconeumol. 2007; 43(3):171-5. 

24. Colombo M, Gregersen S, Xiao J, Hermansen K. Effects of ghrelin and other neuropeptides (CART, MCH, orexin A 
and B, and GLP-1) on the release of insulin from isolated rat islets. Pancreas. 2003; 27(2):161-6. 

25. Dezaki K, Kakei M, Yada T. Ghrelin employs Gi2 and activates Kv channels to attenuate glucose-induced Ca2+ 
signaling and insulin release in islet B- cells: Novel signal transduction of ghrelin. Diabetes. 2007; 56: 2319-27. 

26. Salehi A, Dornonville de la Cour C, Hakanson R, Lundquist I. Effects of ghrelin on insulin and glucagon secretion: A 
study of isolated pancreatic islets and intact mice. Regul Pept. 2004; 118:143-150. 

27. Dezaki K, Sone H, Koizumi M, Nakata M, Kakei M, Nagai H, Hosoda H, Kangawa K, Yada T. Blockade of pancreatic 
islet-derived ghrelin enhances insulin secretion to prevent high-fat diet-induced glucose intolerance. Diabetes. 2006; 
55:3486-3493. 

28. Prado CL, Pugh-Bernard AE, Elghazi L, Sosa-Pineda B, Sussel L. . Ghrelin cells replace insulin-producing beta cells in 
two mouse models of pancreas development. Proc Natl Acad Sci U S A 2004; 101:2924–2929. 

29. Egido EM, Rodriguez-Gallardo J, Silvestre RA, Marco J. Inhibitory effect of ghrelin on insulin and pancreatic 
somatostatin secretion. Eur J Endocrinol 2002; 146:241–244. 

30. Collombat P, Xu X, Heimberg H, Mansouri A. Pancreatic beta-cells: from generation to regeneration. Semin Cell Dev 
Biol. 2010; 21(8):838-44. 

31. Tong J, Prigeon RL, Davis HW, Bidlingmaier M, Kahn SE, Cummings DE et al. Ghrelin suppresses glucose-stimulated 
insulin secretion and deteriorates glucose tolerance in healthy humans. Diabetes. 2010; 59(9):2145-51.  

1300 


