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Table 3. Bivariate and independent (partial), controlling for BMI, correlations of serum leptin and ghrelin levels to parameters of obesity 
and insulin resistance in ll adolescents studied.

LEPTIN GHRELIN

Bivariate Partial for BMI Bivariate Partial for BMI

r Spearm P r p corr P r Spearm P r p corr P

BMI +0.735 <0.001 --------- --------- –0.490 <0.001 --------- ---------

BF% +0.617 <0.001 +0.247 =0.072 –0.445 <0.001 +0.009 =0.948

Insulin +0.497 <0.001 +0.244 =0.075 –0.497 <0.001 –0.311 =0.022

HOMA-IR +0.502 <0.001 +0.242 =0.077 –0.454 <0.001 –0.312 =0.022

Leptin --------- --------- --------- --------- –0.466 <0.001 –0.111 =0.425

Ghrelin –0.466 <0.001 –0.111 =0.425 --------- --------- --------- ---------

Figure 2. Serum ghrelin levels in obese insulin-resistant (OBE
SE IR) adolescents, obese non-insulin-resistant (OBESE NIR) 
adolescents and lean adolescents (CONTROLS). Box-plots as 
in Figure 1. 

and probably in the interaction between ghrelin and 
leptin. In the present study, this relationship was 
substantiated by the significant negative correlation 
of markers of IR with ghrelin levels, independent of 
obesity (Table 3, Figures 2 and 3).

Regarding the exact relationship between ghrelin 
and insulin, conflicting results have been reported. 
In a study conducted by Adeghate et al, ghrelin was 
found to stimulate insulin secretion from the pancreas 
of normal and diabetic rats,30 whereas Egido et al 
reported an inhibitory effect of ghrelin on insulin and 
somatostatin secretion.31 Schaller et al, on the other 
hand, reported that plasma ghrelin concentrations are 
not regulated by glucose or insulin.32 According to this 
study, hyperinsulinemia at concentrations typically 
seen in IR did not affect plasma ghrelin levels. In the 
same study, it was observed that insulin at pharma-
cological concentrations caused a dose-dependent 
decrease in circulating plasma ghrelin. Glucose in 
combination with supraphysiological insulin con-
centrations might cross the blood-brain barrier more 
easily and influence the central regulation of gastric 
ghrelin release. Saad et al reported that insulinemia 
possibly mediates the effect of nutritional status and 
energy balance on plasma ghrelin.33 Notably, insulin 
could play a pivotal role in regulating body weight 
through its down-regulating effects on plasma ghrelin 
concentrations. Finally, Erdman et al have reached 
the conclusion that in obese subjects with associated 
hyperinsulinemia, ghrelin suppression is due to in-
sulin, whereas leptin can be important for reduction 
of ghrelin release during moderate increases of body 
weight.34

The BMI-independent relationship between leptin 

acceptable model (R2=2.43) for ghrelin concentrations 
included both BMI (B=-19.32±9.14, Ρ=0.039) and 
fasting insulin (B=-16.4±8.13, Ρ=0.049) levels.

DISCUSSION

In our study, ghrelin levels were found to be sig-
nificantly lower in IR obese adolescents compared 
to NIR obese and to non obese adolescents. These 
findings are in agreement with those of other studies 
conducted in adults28 and children,29 indicating that IR 
may play an important role in the release of ghrelin 




