
J. Endocrinol. Invest. 25: 769-772, 2002

769

ABSTRACT. The aim of this study was to evalu-
ate the relationship between GH and leptin in a
group of short children and adolescents. Leptin
and GH serum levels were measured before and
during pharmacological stimulation tests (argi-
nine and insulin) in a group of 45 children (30
male, 15 female), mean age 8.6±3.9 yr, affected
by idiopathic isolated GH deficiency (GHD), and
in a group of 27 children (15 male, 12 female),
age 10.9±3.3 yr, with constitutional growth de-
lay. Results showed that basal and peak leptin
levels as well as the AUC were significantly high-
er in GHD patients compared to controls (p<0.05)
and correlated with BMI SDS (p<0.0001) in GHD

patients. No change in leptin serum levels was
observed during either stimulation test. No cor-
relation was found, however, between basal lep-
tin serum levels and basal, peak and the AUC of
GH during the tests. Moreover, no correlation
was found between the acute changes of serum
GH concentration during both stimulation tests
and leptin serum levels. The results suggest that
leptin and GH secretion is not correlated and
that leptin serum levels mainly reflect the
amount of fat tissue, which is higher in GHD pa-
tients.
(J. Endocrinol. Invest. 25: 769-772, 2002)
©2002, Editrice Kurtis

INTRODUCTION

It is becoming clear that leptin should no longer be
considered as just a hormone modulating appetite
control and energy expenditure, but rather as an hy-
pothalamic neuromodulator controlling the secre-
tion of many pituitary hormones (1). Leptin has been
shown to play a major role in sexual development in
both animals (2) and humans (3, 4), and to influence
spontaneous GH secretion in rats (5) and IGF-I gene
expression in the liver, independently of GH (6). 
It has been suggested that leptin could inhibit GH
secretion in humans, the latter being inversely cor-
related to body fat (7). Moreover, an inverse rela-
tionship between leptin and GH has been demon-
strated (8), although there is no direct evidence of
the role of leptin in inhibiting GH secretion. Whether
GH can influence serum leptin levels is still a mat-

ter of debate. Sudden changes of GH following argi-
nine infusion do not seem to alter leptin serum lev-
els (9), while acute GH treatment led to an increase
in leptin levels after 24 h in elderly (10) and young
patients affected by GH deficiency (GHD) (11), fol-
lowed by a significant decrease after 72 h (12).
Chronic GH treatment has been shown to reduce
leptin levels in GHD children (13) and to have no ef-
fect in elderly GHD patients (10).
The aim of our study was thus to verify, in a group of
45 children affected by GHD and in 27 controls, 1)
whether a basal leptin value could predict the re-
sponse of GH to a pharmacological stimulus (arginine
or insulin); 2) the relationship between GH and leptin
serum levels during the test; and 3) the effect of argi-
nine and insulin infusion on leptin serum values.

MATERIAL AND METHODS
Subjects
Seventy-two children were investigated because of short
stature: 45 of them (30 boys, 15 girls) were considered to be
GHD, while the remaining 27 (15 boys, 12 girls) were only
growth retarded and served as controls. Their auxological da-
ta are shown in Table 1.
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The diagnosis of GHD was based on the following criteria: height
<-2 SDS or <10th centile when corrected for parental target (ac-
cording to J.M. Tanner’s “Parents-allowed-for charts”) (14);
height velocity-SDS <25th centile for chronological age when
measured for more than 1 yr; bone age delay >2 yr compared
to chronological age; peak GH <10 μg/l in at least 2 consecutive
conventional pharmacological tests (15). No patient suffered
from any organic GHD, panhypopituitarism or multiple pituitary
hormone deficiency, all being affected by idiopathic isolated
GHD, as confirmed by a complete endocrine assessment and
pituitary MRI. 

Study protocol
Serum leptin and GH levels were evaluated, after an overnight
fast between 08:00 h and 09:00 h at basal level and 30, 60 and
90 min following an arginine (0.5 g/bw iv) and an insulin (0.1
U/bw iv) infusion. 

Methods
Leptin levels were measured by RIA using a commercial kit
(Human Leptin RIA Kit, Linco Research Inc., St. Louis, MO, USA).
The sensitivity of the assay was 0.5 ng/ml; the intra- and inter-as-

say coefficients of variation (CV) were less than 8.3 and 6.2%,
respectively.
GH levels were determined by using chemiluminescent enzyme
immunometric assay with a commercial kit (Immulite Growth
Hormone, DPC Diagnostic Products Corporation, Los Angeles,
CA, USA). The detection limit of the assay was 0.01 ng/ml; the in-
tra- and inter-assay CV were less than 6.5 and 6.2%, respectively. 
To eliminate the inter-assay variation, all samples were mea-
sured in duplicate in the same assay.

Statistical analysis 
The results are expressed as mean and SD. Logarithmic trans-
formation was employed to normalize the distribution of leptin.
One-way analysis of variance (ANOVA) was used to determine
significant differences in leptin and GH concentrations between
patients and controls and a factorial model was used to adjust
for the covariate BMI SDS and age. The AUC during stimulation
tests was calculated according to the trapezoidal rule. Corre-
lations between variables was performed by Pearson r coeffi-
cient. A p value of less than 0.05 was considered to be statisti-
cally significant. All tests were two-sided. Analyses were per-
formed with Statistica for Windows software (StatSoft, Inc. 2000,
Tulsa, OK, U.S.A.) 

RESULTS

During both stimulation tests with insulin and argi-
nine (Tables 2 and 3), basal GH was similar in GHD
patients and controls, whereas peak GH and the
AUC were significantly lower in patients compared
to controls.
Basal and peak leptin levels were significantly high-
er in GHD patients compared to controls (Tables 2
and 3). 
Leptin levels did not change significantly during
both stimulation tests despite a significant increase
in GH levels (Fig. 1).
Basal leptin significantly correlated with the BMI

Table 1 - Auxological parameters of GH-deficient patients and
controls.

Patients Controls

Subjects 45 27

Male/Female 30/15 15/12

Age (yr) 8.6±3.9 10.9±3.3

% pre-pubertal 75.6 59.3 

Height SDS -1.7±1.2 -1.7±1.0

BMI SDS 0.4±2.3 -0.4±1.2

Target height SDS -0.8±1.4 -0.95±0.48
Height and Target height SDS according to Tanner (22); BMI SDS ac-
cording to Rolland-Cachera (23).

Table 2 - GH and leptin secretory pattern in GH-deficient (GHD) patients and controls during the arginine stimulation test.

Basal GH Peak GH AUC GH Basal leptin Peak leptin AUC leptin 
(ng/ml) (ng/ml) (ng/ml/30’) (ng/ml) (ng/ml) (ng/ml/30’)

GHD 0.86±0.91 5.04±2.36 15.77±7.90 6.10±6.14 6.13±6.10 28.92±24.52

Controls 0.94±0.66 16.54±4.55 47.95±18.42 2.93±2.11 3.56±3.24 20.12±23.82

p NS <0.001 <0.001 <0.05 <0.05 NS

Table 3 - GH and leptin secretory pattern in GH-deficent (GHD) patients and controls during the insulin stimulation test.

Basal GH Peak GH AUC GH Basal leptin Peak leptin AUC leptin 
(ng/ml) (ng/ml) (ng/ml/30’) (ng/ml) (ng/ml) (ng/ml/30’)

GHD 0.81±0.81 5.59±2.39 18.14±9.92 4.71±2.36 5.58±2.48 25.43±13.71

Controls 0.86±0.89 19.72±9.10 62.48±24.43 3.23±3.82 3.82±4.12 16.84±10.78

p NS <0.001 <0.001 <0.05 <0.05 NS
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SDS in GHD patients (r=0.70; p<0.0001) (Fig. 2),
but not in controls (r=0.35; p=NS). Furthermore, no
correlation was found between basal serum leptin
and basal values, peak and AUC of GH during both
tests.

DISCUSSION

The results of our study, in agreement with a pre-
vious report (9), fail to support the hypothesis of a
relationship between GH and leptin secretion, at
least over a short-term period. In fact, we could not
find either a correlation between basal leptin lev-
els and various parameters of GH secretion during
the stimulation tests, or between the profiles of GH
and leptin during the tests. 
Acute GH administration has been previously
shown to affect leptin serum levels in absence of a
change in body composition (10-12); changes were
observed however only 24 h after GH administra-
tion.
Long-term studies failed to show a direct influence
of GH on leptin secretion. The decrease in leptin
levels observed after one year of GH treatment in a
group of GHD children was not apparent anymore
when expressed per unit fat mass (13); also in
acromegalic subjects the reduction in leptin ap-
pears to be more the result of a reduced percent-

age of body fat rather than a direct consequence
of GH excess (16). 
We found a significant correlation between leptin
and BMI in GHD patients, suggesting that the in-
creased leptin levels merely represent the increased
fat mass of these subjects lacking the lipolitic ac-
tion of GH (17). 
Leptin therefore appears to be an unlikely modu-
lator of GH secretion. In a recent paper (18), how-
ever, where leptin and GH secretion were analyzed
and time-cross-correlated over 24 h in a group of
short-normal pre-pubertal children, it was shown
that GH secretion leads leptin secretion in a positive
way by 5 and 2 h for boys and girls, respectively,
suggesting a positive direct leptin releasing effect
of GH on adipocytes. The same Authors indicate in
that paper that there is a significant correlation over
time with leptin leading GH at lag times 11 and 8.5
h for boys and girls, respectively. Thus, it seems
that leptin might still be a possible candidate for
modulation of GH secretion; this however could not
be demonstrated by our work, since the study pe-
riod was too short.
Moreover, serum leptin was not influenced either
by arginine or insulin administration, confirming that
neither arginine (9) nor insulin (18) are able to stim-
ulate leptin secretion in the short term. A longer
period of exposure to insulin is probably needed
in order to evoke a response; this is supported by
clinical studies reporting a correlation between in-
sulin and leptin serum concentration (19), and by
in vitro studies of fat cell cultures showing that in-
sulin directly stimulates leptin secretion (20). 
In conclusion, our findings obtained from a large
group of children, seem to suggest that leptin and
GH secretion are not correlated and that leptin
serum levels mainly reflect the amount of fat tissue,
which is increased in GHD patients.

ACKNOWLEDGMENT
We thank Dr. L. Gentili for his assistance in reviewing the English
version of the manuscript.

20

15

10

5

0

ng
/m

l

0 25 50 75 100
Time (min)

GH
Leptin

Fig. 1 - Mean (SD) of GH and leptin serum levels during arginine
and insulin stimulation tests in the 72 subjects.
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