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Assays

GH

Serum GH was measured by immunoradiometric 
assay (IRMA) - DPC Immulite 2000, using reagents 
purchased from Diagnostics Products Corporation, 
Gwynned, UK, with Coefficients of Variation (CV) 
<7% and lower detection limits 0.01 μg/l.

IGF-1

Serum IGF-1 was measured by IRMA using rea-
gents purchased from Diagnostic Systems Laborato-
ries, Texas, USA. Sensitivity, intra-assay coefficients 
of variation (CV) and inter-assay CV were 0.03 μg/l, 
4.5-7.1% and 4.8-8.8%, respectively.

Ghrelin

Serum ghrelin was measured by a commercial 
radioimmunoassay kit (Phoenix Pharmaceuticals, 
Inc. Belmont, CA, USA). This assay uses a 125I-
labeled ghrelin tracer and a rabbit polyclonal antibody 
against full-length, octanoylated human ghrelin that 
recognizes the acylated and des-acyl forms. The 
antiserum does not cross-react with any relevant 
peptide according to the information provided by 
the manufacturer. The lower and upper detection 
limits were 23.7 and 739.6 pmol/l, respectively. The 
intra- and interassay coefficients of variation (CV) 
were 5.30% and 13.61%, respectively.

Statistical analyses

All statistical analyses were performed with SPSS 
software, v. 15.0 (SPSS Inc, Chicago, Illinois). Nor-
mal distribution was assessed with the Kolmogorov-
Smirnov test and statistical significance level was set 
at 5% (2-tailed). All data were normally distributed.

Differences between GHD and NGH children were 
assessed via the independent samples t-test. Changes 
in each time interval as compared with baseline dur-
ing the clonidine stimulation test were evaluated with 
paired samples t-tests. Correlations were assessed by 
calculation of the Pearson’s coefficient. Figures were 
plotted with Origin 7.0 SRO (Origin Lab Corporation, 
Northampton, MA, USA).

Results

Baseline values and changes during  
the clonidine test

No differences were observed in age, BMI z-score, 
height SDS and ghrelin levels between the two groups. 
GH peak values were significantly higher and ghrelin 
peak values were lower in the NGH children com-
pared to the GHD participants (p=0.001 and 0.013, 
respectively) (Table 1).

Subjects with GHD demonstrated a significant 

Table 1. Anthropometric and metabolic parameters of the study 
population (mean±SD)

GHD
(n=10)

NGH
(n=8) P value

Boys/girls (n) 6/4 5/3

Age (years) 9.9±0.7 9.5±1.1 0.758

Body weight (kg) 34.4±3.3 29.5±4.6 0.389

Height (cm) 124.7±6.5 125.5±4.5 0.377

Height SDS -2.06±0.59 -1.42±0.77 0.071

BMI z-score 0.99±1.03 0.44±1.81 0.561

GH peak (μg/l) 4.6±3.5 14.2±2.4 0.001

Ghrelin 0 (pmol/l) 699.8±79.9 620.2±66.2 0.469

Ghrelin peak (pmol/l) 1224.9±539.0 680.2±112.1 0.013

BMI: Body mass index; GH: Growth hormone; IGF-1: Insulin-
like growth factor-1; GHD: growth hormone deficiency; NGH: 
normal growth hormone.

Figure 1. Mean ±SD values of serum ghrelin during the cloni-
dine test in the two groups. Significantly different from baseline 
using paired t-test (†† p=0.01, † p=0.05). Significantly different 
from the previous time interval using paired t-test (‡ p=0.05). 
Significantly different from the NGH group using independent 
t-test (** p=0.01; *** p=0.001).




