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table 2. Individual and group ghrelin levels (pmol/l)

Participant

time after administration of clonidine (min)

0 30 60 90 120

GHD #1 1227.3 1151.3 677.4 737.8 778.4
GHD #2 589.3 690.0 618.2 465.4 409.8
GHD #3 524.7 234.9 382.0 182.7 284.7
GHD #4 583.5 991.7 956.1 811.4 1843.4
GHD #5 740.2 607.4 903.9 759.2 1271.6
GHD #6 747.3 602.6 685.6 785.3 1276.4
GHD #7 310.8 491.1 899.2 605.0 2351.1
GHD #8 801.9 707.0 830.4 614.5 875.4
GHD #9 546.9 876.5 765.3 689.7 978.7
GHD #10 926.2 656.0 821.6 765.5 1210.7
NGH #1 813.2 305.6 252.4 504.8 335.8
NGH #2 218.6 215.3 537.2 261.7 400.6
NGH #3 827.1 569.6 407.5 252.4 289.4
NGH #4 664.7 204.0 185.1 130.5 244.4
NGH #5 618.9 624.0 664.3 540.9 780.5
NGH #6 625.5 378.5 407.3 336.4 411.3
NGH #7 573. 5 428.3 489.6 365. 5 520.7
NGH #8 620.1 345.4 287.5 330.3 435.6
GHD (mean±SD) 699.8±252.7 700.9±258.2** 754.0±170.7*** 641.6±192.6‡** 1128.0±623.0‡**
NGH (mean±SD) 620.2±187.3 383.8±152.4†† 403.8±159.2 340.3±134.2†† 427.3±167.1

GHD: growth hormone deficiency; NGH: normal growth hormone. 
Significantly different from baseline using paired t-test † p=0.05 and †† p=0.01. 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).

fall in serum ghrelin concentration at 90 min and a 
rise at 120 min (p=0.02 for both) compared to the 
previous time interval (Figure 1). In the NGH group, 
circulating ghrelin was significantly lower at 30 min 
and 90 min compared to baseline (p=0.009 and 
0.007, respectively). Between the two studied groups, 
ghrelin levels were significantly higher in the GHD 
group at all time intervals with a p value of 0.007 at 
30 min, 0.001 at 60 min, 0.002 at 90 min and 0.007 
at 120 min post-clonidine administration. Individual 
and group fluctuations in circulating ghrelin are 
presented in Table 2.

Mean GH and ghrelin fluctuations within each 
group are demonstrated in Figure 2. GH concentration 
was higher in the NGH participants at 60 min and 90 
min (p=0.011 and p=0.001, respectively) compared 
to the GHD children. GH levels significantly rose at 
90 min (p=0.003) in the GHD participants and at all 
time intervals after 60 min in the NGH participants, 
compared to baseline (p=0.009, 0.003 and 0.041 at 
60, 90 and 120 min, respectively). 

Correlations

The absolute body weight (kg) was negatively 
correlated with the baseline ghrelin levels (r=-0.867, 
p<0.001), and to the baseline GH concentration (r=-
0.787, p=0.018) only in NGH participants. In the NGH 
group, IGF-1 demonstrated a strong correlation with 
the height-SDS (r=0.843, p=0.009). The same group 
exhibited a negative relationship between baseline 
ghrelin and GH (r=-0.767, p=0.026). No correlations 
were observed between ghrelin and GH changes at 
the same time point. Ghrelin levels at 60min were 
significantly negatively correlated with GH levels at 
90 min in the NGH participants (r=-0.735, p=0.001), 
indicating that a decline in ghrelin concentration 
precedes the increases in GH in this group.

DISCUSSION

The study population included short prepubertal 
children (with and without GHD). The selected pre-
pubertal stage was chosen in order to avoid possible 




