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Summary: Growth hormone releasing peptide (GHRP-2) is a synthetic hexapep-
tide which specifically stimulates secretion of growth hormone (GH) by fetal pitu-
itary somatotrophs through a new membrane receptor, which is different from
growth hormone releasing hormone (GHRH) and somatostatin (SMS) receptors.
We used cell cultures of human fetal pituitary somatotroph cells to investigate the
effect of GHRH, GHRP-2 and somatostatin on GH secretion. The results showed
that the mechanism of GHRH/SMS and GHRP-2 was different. This indicated
that a different intracellular signal transduction system might also play a crucial

role in the regulation of GH secretion.
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Growth hormone release hormone
(GHRH) and somatostatin (SMS) secreted
by hypothalamus play a primary role in con-
trol of GH secretion. Growth hormone re-
leasing-peptide (GHRP-2) is a synthetic
hexapeptide, which specifically stimulates
GH-secretion by ‘human pituitary soma-
totrophs. Many evidences showed that
GHRP-2 mediated its effects mainly via hy-
drolysis of membrane phosphatidylinositol
(PI) and the subsequent activation of pro-
tein kinase C (PKC). In this study we in-
vestigated the effects of GHRH, GHRP-2
and SMS on regulation of GH secretion by
fetal pituitary cells in vitro.

1 MATERIALS AND METHODS

1.1 Pituitary Cell Cultare

Experiments were performed on 4 em-
bryos from induction of labor by water bag.
For cell culture, freshly resected tissues
were washed immediately in phosphate-
buffered saline (Oxoid, Bashingstoke, U-
nited Kingdom) containing 200 mg/L strep-
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tomycin, 200 U/ml penicillin and 2. 5 mg/
ml Fungizone (Gibco-BRL, Freiburg, Ger-
many ) and cut into small pieces with
scalpels. The tissue fragments were incu-
bated at 37 'C with 1 mg/ml collagenase
(Boehringer Mannheim, Germany) in an
orbital incubator shaker for 30 min. The
dispersed cells were washed and resuspend-
ed in Menimum Essential Medium contain-
ing 10 % fetal calf serum (FCS), nonessen-
tial amino acids, 20 mmol/L HEPES, 0. 75
% NaHCO;, 100 mg/L streptomycin, and
100 U/ml penicillin (all ingredients from
Gibco-BRL), hereafter referred to as cul-
ture medium (CM). For each embryo stud-
ied, equal aliquots of pituitary cells were
distributed into 615 glass culture tubes
and allowed to equilibrate during the next
18—24 h. After this period, the cells were
washed with CM and further equilibrated at
37 C for 1 h in fresh CM (2 ml). Experi-
ment was then commenced on the cell cul-
tures.
1.2 Modulation of GH Secretion
Equilibrated pituitary cell cultures were
washed with modified CM (CM-SFCS), in
which the 10 % FCS was replaced with 5 %
charcoal-stripped FCSM™. Cells were then
incubated in fresh basal CM-SFCS without
additives (controls), CM-SFCS containing



278 Journal of Tongji Medical University 19 (4): 277-279, 1999

1-—100 nmol/L. GHRP-2, and (or) 100
nmol/L GHRH, 100 nmol/L SMS (Sandoz)
respectively. At least 3 cultures were used
for each variable. After 4 h incubation at 37
'C, media were removed and stored at —20
‘C until assayed for GH content by RIA
technique. GH secretion by treated fetal pi-
tuitary cell cultures were expressed as a
percentage of that achieved by the control
cultures during the same period, and the
later was standardized to 100 %. The data
was processed statistically by ¢ test.

2 RESULTS

As showed on fig. 1 and 2, GHRH and
SMS exerted effects of stimulation and inhi-
bition on GH secretion by human fetal pitu-
itary respectively. GHRP-2 at dose of 100
nmol/L also significantly stimulated the GH
secretion by 4 samples of fetal pituitary. In
terms of interactions between GHRP-2 and
GHRH, SMS, GHRP-2 can enhanced the
effect of GHRH, while SMS not only inhib-
ited the effect of GHRH, but also abolished
the effect of GHRP-2 on GH secretion.
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Fig. 1

3 DISCUSSION

GHRH and SMS are able to control the
GH secretion by pituitary cell by combin-
ing, separately, with the special membrane
G-protein-coupled receptor and subsequent
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Fig. 2 The effect of somatostatin (100 nmol/

L) and GHRP-2 (100 nmol/L) on GH
secretion by human fetal pituitary cells
*P<0.01 " P<C0.001 as com-
pared with control group, * P<C0.05
as compared with GHRP-2

activation of adenylyl cyclase-cAMP-PKA
system. GHRP-2 is a synthetic peptide
which specifically stimulates the GH secre-
tion by pituitary cells mediated via the spe-
cial receptor in vitro and in vivo™ . It is
one of the growth hormone secretagogues
including GH-releasing peptide and nonpep-
tide. The previous studies showed that
GHRP-2 was dependent on PKC to stimu-
late the GH secretion mediated via hydroly-
sis of membrane phosphatidylinositol (PI)
into inositol - 1,4,5 - trisphosphate and dia-
cylglycerolt® ®1,  As second messengers,
the former activates PKC directly and the
latter mobilizes intracellular Ca?* reserves.
So it is referred to as GHSs-PI-PKC regula-
tion system of intracellular signal transduc-
tion. Our study showed that GHRH and
SMS were able to stimulate and inhibit GH
secretion, respectively by fetal pituitary
cells, GHRP-2 was also able to stimulate
significantly GH secretion and exerted addi-
tive effect on GHRH. This result was con-
sistent with that found in pituitary soma-
totrophinomas. It is inexplicable that the
stimulatory effect of GHRP-2 on GH secre-
tion could be abolished by SMS. Our results
indicated that in fetal period the mechanism
of regulation on GH secretion was different
from that after birth, and the GH secretion
by fetal pituitary is controlled mainly by
GHRH/SMS - cAMP -PKA system. Fur-
ther study about the possible cross-talk
phenomena between above two systems is
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combination with CH50, the efficacy could
be improved, and the dosage of angiogene-
sis inhibitor could be reduced.

After surgical or chemotherapeutic
treatment, it is possible that the residual
tumor will be suppressed by CH50 in combi-
nation with other drug (s), which will es-
tablish a basis and win enough time for the
successful inducement of specific immune
response against tumor cells. It is now gen-
erally accepted by clinicians and research
workers that tumor must be treated by com-
bined use of several elements. CH50 may
serve as an important element in the com-
bined treatment of tumor.
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