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tostatin synthesis and release9,10,11. At the pituitary lev-
el, glucocorticoids increase the GH and GH-releas-
ing hormone receptor (GHRH-R) and pituitary GH
secretagogue receptor (GHS-R) synthesis and gene
expression and enhance the stability of GH mRNA12-16.
Therefore, physiological amounts of glucocorticoids
are important for the hypothalamic-pituitary soma-
totroph axis.

The effect of glucocorticoid deprivation on GH
release has been less extensively studied in both ani-
mals and man. In rats, adrenalectomy decreases GH
responsiveness to GHRH, whereas glucocorticoid
treatment has the opposite effect, probably as a re-
sult of a decrease in GHRH receptor number and
changes in pituitary sensitivity to GHRH17,18. Patients
with ACTH deficiency and prolonged hypocortisolism
also have reduced GH responsiveness to several stim-
uli, including GHRH19,20. Studies on the effects of
short-term hypocortisolism on GH secretion in man
are conflicting. In normal subjects pretreated with
metyrapone and in patients with Addison's disease,
an acute decrease in circulating cortisol level does not
alter GH responsiveness to GHRH or GHRP-621,22.  An
increase in GHRH-induced GH release in normal
subjects was found by lowering cortisol levels23,24.

GH-releasing peptide-6 (GHRP-6) is a synthetic
hexapeptide that releases GH through GHS-R by a
mechanism which differs from that of GHRH25-27. This
hexapeptide activates hypothalamic and pituitary
GHS-R whose natural ligand, ghrelin, was recently
discovered28-30. We demonstrated that the combined
administration of GHRH + GHRP-6 is a useful test

of GH reserve in adult patients and may become the
new gold standard test in a variety of clinical settings,
particularly in the evaluation of adults suspected of
growth hormone deficiency31-34.

The aim of the present study was to investigate
the possible influence of serum cortisol levels on GH
response to the combined GHRH+GHRP-6 test in
adult patients with primary and secondary adrenal
insufficiency, in which we do not expect GH deficien-
cy. Specifically, there were patients without clinical
symptoms or signs of GH deficiency, and without or-
ganic pathology in the hypothalamic/pituitary region.

SUBJECTS AND METHODS

Subjects

1. Addison�s disease

Ten patients with autoimmune Addison�s disease
(1 man and 9 women) were studied (Tables 1 and 2).
Their mean age was 43.1 ± 4.2 yrs (range 22 - 68) and
the mean body mass index (BMI) was 22.5 ± 1.2 kg/
m2 (range 16.7 � 30.0). Six patients had long-standing
hypocortisolism and had been receiving glucocorticoid
replacement therapy with hydrocortisone acetate for
more than two years (Table 1), while 4 patients had
newly diagnosed Addison�s disease (Table 2). Hydro-
cortisone was administered at a dose of 30 ìg/day,
divided into 2 doses (at 0800 and 1600 h). Five pa-
tients also had mineralocorticoid deficiency and re-
ceived replacement therapy with fludrocortisone at a
dose of 0.1 ìg/day. One patient with Addison's dis-
ease (patient 4, Table 2) also had associated prema-

Table 1. Clinical and laboratory data of six patients with long-standing Addison�s disease, compared with healthy control subjects

Peak GH (ìg/L)
Patient no. Sex Age BMI Hydrocortisone Fludrocortisone On Hydrocortisone Off Hydrocortisone

(yr) (kg/m2) (ìg/day) (ìg/day) (72h)

1. F 44 20.2 25 0.1 111.7 99.5

2. F 68 30.1 30 - 31.4 46.2

3. F 58 24.6 30 0.1 97.7 103.6

4. F 26 21.5 25 0.1 59.3 42.9

5. F 45 23.3 30 0.1 74.2 50.2

6. F 46 25.0 30 - 144.6 155.0

PATIENTS
Mean values ± SE 47.8±5.8 24.1±1.4 28.3±1.1 0.1±0.0 86.5±16.4 82.9±18.2

CONTROLS
Mean values ± SE 46.0±5.0 21.6±1.1 - - 61.5±6.0




