


GROWTH EFFECTS OF GRP

tumor tissue. The autoradiographs indicated that azaserine-
induced pancreatic cancer was BBS/GRP receptor positive with
a high homogenous density in the tumor tissue. Biochemical
and pharmacological characterization of these receptors in tu-
mor cells was established. Scatchard analysis showed the pres-
ence of a single class of specific binding sites of high affinity
and density (ks = 0.23 nMm; B,,, = 113 fmol/mg protein).
Consequently, there is a strong possibility that tumor growth
in vivo is mediated via the GRP receptors.

Moreover, the results obtained from the tumor cell culture
experiments, supported earlier observations from in vivo stud-
ies, indicating that GRP stimulates DNA synthesis. This pro-
liferative effect seems to be concentration, time, and receptor
dependent.

Our experimental data indicated that GRP stimulates DNA
synthesis of this primary tumor cell culture in the presence of
2.5% FCS. The maximum effect was obtained with 100 nm
GRP. This was even markedly potentiated by the addition of
insulin and EGF, suggesting that GRP, as well as insulin and
EGF, acts on separate receptors. In addition, an important
aspect of the study of GRP receptors is the parallelism between
the ability of peptides related to GRP (BBS and NC) to bind to
GRP receptors, and their capacity to induce DNA synthesis.
These data show that the GRP peptide family acts via a distinct
membrane receptor, which in turn activates a postreceptor
signaling mechanism, and eventually leads to a proliferative
response. In fact, it is well demonstrated that binding of BBS/
GREP to its surface receptors is accompanied by stimulation of
phosphoinositol turnover and subsequent mobilization of Ca**
from intracellular stores, and activation of protein kinase C
(34, 49, 50).

Our data present the first evidence for direct control of
growth of an acinar pancreatic carcinoma by GRP.

We believe that this is compelling evidence that indicates
that GRP can indeed be trophic for both normal and neoplastic
pancreatic cells, and that this effect is mediated by the interac-
tion of GRP with its receptors. GRP may also in some instances
function as an important autocrine and/or paracrine regulatory
factor for pancreatic tumor cells. In view of the findings re-
ported here, it is plausible that GRP may have a role in the
pathogenesis of this incurable disease, at least in the acinar
phenotype adenocarcinoma. Determination of the precise role
and the mechanisms of action of GRP in pancreatic cancers
require further investigations.
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