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This is an investigation of an endocrine cell type in the
midgut of the migratory locust Locusta migratoria. This
cell type is found in the posterior region of the midgut
and is especially common in the ampullae through
which Malpighian tubules drain into the gut at the mid-
gut-hindgut junction. Strong Locusta diuretic hormone-
like immunoreactivity in these cells was colocalized with
FMRFamide- and substance P-like immunorectivities.

At the ultrastuctural level, immunoreactivities for Locus-
ta diuretic hormone was found in spherical granules
(mean diameter of 450 nmy), the contents of which sho-
wed variable electron density. Fractionation of a metha-
nolic extract of the ampullae by reversed-phase high
performance liquid chromatography revealed the pre-
sence of two peaks of Locusta diuretic hormone-like im-
munoreactive material, both of which stimulate cyclic
AMP production by isolated Malpighian tubules. The
more hydrophobic material is most likely Locusta diure-
tic hormone, which has the same retention time when
chromatographed under identical conditions.
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Carboxyl-terminal amidated peptide hormones are
known to be autocrine growth factors for lung tumors
and tumor cell lines. Expression of the enzymes ne-
cessary for the biosynthesis of active amidated pepti-
de hormones is therefore necessary for autocrine
growth stimulation in lung tumors and possibly in the
early proliferative stages of lung carcinogenesis. The
peptidyl amidating enzymes have previously been
identified in cell lines of all histological types of lung
cancer and in lung tumors by immunohistochemistry
and in situ hybridization. In this study we analyzed the
expression of the peptidyl amidating enzymes in his-
tological abnormalities found in the proximity of pul-
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monary tumors from a series of 59 patients. Most of
the lesions in both the proximal airways (basal cell hy-
perplasia, carcinoma in situ, and some sguamous
metaplasia) and the alveoli (type Il cell hyperplasia,
bronchiolization of the alveoli, atypical alveolar hyper-
plasia, and isolated atypias) had a high proportion of
cells strongly positive for the peptidyl amidating enzy-
mes. The intense expression of peptidyl amidating
enzymes in type |l cell hyperplasia and atypical alve-
olar cells, together with the frequency of these abnor-
malities in the alveoli, which is an area that does not
express these enzymes in normal lung, points to the
involvement of peptide hormones in the growth bio-
logy of pulmonary tumors. These findings suggest
that peptide hormone stimulation of mitogenesis is an
early event in tumor progression and merits additional
investigation as a target for early detection and che-
mo-intervention of lung carcinogenesis.
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