


intestinal peptide occurs throughout the gastrointestinal
tract, it is not surprising that some tumors of the gastroin-
testinal tract continue to secrete it.

Of particular interest was the finding of high plasma vaso-
active intestinal peptide levels in association with squa-
mous carcinoma of the bronchus in patients with watery
diarrhea (31). This is another example of the paraendocrine
behavior of lung cancer and explains the poorly understood
diarrhea and weight loss occasionally noted in these pa-
tients. How often vasoactive intestinal peptide is secreted in
lesser amounts by patients with lung cancer is unknown.

There is another and rarer type of diarrhea with weight
loss that is seen in children (38) and rarely in adults with
ganglioneuroblastoma (9). It seemed unlikely that the cate-
cholamines could be the cause of the diarrhea because
patients with pheochromocytomas more often suffer from
constipation than diarrhea. The identification of vasoactive
intestinal peptide in plasma of patients with ganglioneuro-
blastoma (26, 31) suggests the explanation for the diarrhea.
In general, the ganglioneuroblastomas associated with
diarrhea have been functional as defined by the excretion of
large amounts of catecholamine metabolites.

Enteroglucagon. Although only a single patient with a
tumor secreting enteroglucagon has been reported (14), the
occurrence of malabsorption and weight loss makes the
case worthy of notice. Measurement of enteroglucagon has
not been performed routinely so that the extent of oc-
currence of the syndrome is unknown.

The patient was a 47-year-old man with diarrhea and
intestinal malabsorption. He was subsequently shown to
have a renal tumor that appeared histologically to resemble
pancreatic alpha cells. Resection of the tumor caused re-
mission of the symptoms. Subsequent analysis of the tumor
showed it to contain enteroglucagon, as distinguished from
pancreatic glucagon, in high concentration (5). The mecha-
nism of production of the sprue-like syndrome remains
unexplained but does suggest that this cause should be
sought in unexplained cases of malabsorption. It should be
noted in passing that 1 glucagonoma has been associated
with diarrhea and weight loss (21), although others are not
manifested in this way (22). The identification of enteroglu-
cagon or glucagon does not prove that they are the etiologi-
cal agents; tumors produce many peptides, and as yet uni-
dentified peptides may be causative.

Gastrin. The Zollinger-Ellison syndrome is characterized
by secretion of large volumes of gastric acid, refractory
peptic ulcer, diarrhea, malabsorption, and weight loss (24).
Definition of the role of gastrin as the etiological agent
required the isolation of gastrin and the development of a
radioimmunoassay (24). The malabsorption and weight loss
may be attributed to damage to the duodenal mucosa by the
large volumes of acid as well as precipitation of bile salts
and denaturation of pancreatic lipase.

Eighty % of patients with the Zollinger-Ellison syndrome
have a pancreatic tumor of which 60% are cancerous. Gas-
trin is most abundant in the pyloric and proximal duodenal
mucosa, but it is present in small amounts in pancreatic
delta cells. It should, therefore, not be unexpected that
tumors of these pancreatic islet cells retain the capacity to
synthesize gastrin. As with other peptide-secreting cancers,
there is heterogeneity of the secreted products with at least
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2 higher-molecular-weight immunoreactive gastrins having
been described (16, 39).

It should be recognized that a high percentage of patients
with Zollinger-Ellison syndrome have 1 or more manifesta-
tions of multiple endocrine adenomatosis Type | (12). This
hereditary syndrome is characterized by functional adeno-
mas of the pituitary gland, parathyroids, and islet cells.
Hormones that may be produced in excess are growth hor-
mone, parathormone, and insulin. Of the patients with mul-
tiple endocrine and adenomatosis Type |, about 50% have
ulcers that can probably be related to gastrin secretion (3).
The aggregation of these adenomas and the interactions of
the secreted hormones may make it difficult to identify with
surety the reasons for weight loss.

The question of gastrin secretion by gastric cancers has
been considered. In general, patients with gastric cancer
involving the pylorus have lowered gastrin secretion,
whereas carcinoma of the body of the stomach has been
associated with high plasma gastrin levels, due presumably
to destruction of the acid-producing cells (23). In 1 case of
gastric cancer, however, convincing evidence of gastrin
secretion has been obtained (30).

The similarity of structure among many of the gut peptide
hormones has only recently become apparent (36, 37). Thus
tumors may be expected to synthesize 1 or more of these
peptides at times, and a systematic study should be made of
all islet-cell pancreatic tumors, whether or not they are
symptomatic. The existence of other gut peptides (28, 29)
that have seldom been analyzed in humans may provide
explanations for some of the alterations of appetite and the
weight loss seen in patients with cancer.

Histamine. There are several reports of malabsorption and
diarrhea occurring in patients with systemic mastocytosis
(1, 11), a disease associated with increased secretion of
histamine from the mast cells. The etiology of the malab-
sorption is not clear since it is not always a result of gastric
acid hypersecretion. When malabsorption and diarrhea oc-
cur together in patients with systemic mastocytosis, there
may be profound weight loss. Blood histamine has been
normal and tissue histamine high in some patients (1). The
marked improvement in 1 patient treated with Metiamide, a
histamine blocker (13), suggested that the histamine was
exerting its effects on other than gastric histamine recep-
tors since the effects of Metiamide were much more pro-
nounced than in patients with peptic ulcer and high acid
secretion.

Calcitonin. Medullary cancer of the thyroid is generally
recognized as part of multiple endocrine adenomatosis
Type |l. Diarrhea and weight loss may be associated with
this cancer and have been variously attributed to secretion
of prostaglandins and serotonin. Calcitonin, the important
secretory product of this tumor, has been shown to cause
secretion of water and electrolytes by the jejunal mucosa,
thereby explaining the diarrhea (15). This adds to the list of
peptides involved in stimulation of the gut with resulting
diarrheogenic syndromes.
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