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Abstract. An obese mouse model (Cpef®/Cpe'') that has hyperproinsulinemia and late
onset obesity has been described. Cpe™/Cpe™ mice have a missense mutation in
carboxypeptidase E (CPE), a processing enzyme essential for production of biologi-
cally active endocrine and neuroendocrine peptides. We have reported previously that
CPE activity was absent in the antrum of the stomach and that processing of progas-
trin to the amidated biologically active form of gastrin is reduced. Since gastrin is a
major secretagogue for gastric acid secretion, the purpose of the present experiments
was to examine gastric acid secretion in Cpe'®/Cpe'™ mice. In addition, secretion of
amidated gastrin in response to inhibition of acid secretion was tested in Cpe''/Cpe'™".
Both gastric acid and challenged gastrin secretion are reduced in Cpe'®!/Cpe® mice.
We conclude that stomach CPE activity is essential for gastric secretory activity and

for challenged gastrin release.

[P.S.E.B.M. 1999, Vol 220]

ndocrine and neuroendocrine peptides are cleaved

endoproteolytically by prohormone convertases with

subsequent excision of basic residues at the carboxyl
terminal by carboxypeptides (1). An obese mouse model
(Cpe™/Cpe™) that has hyperproinsulinemia and late-onset
obesity has been described (2). Cpe™/Cpe™ mice have a
missense mutation in carboxypeptidase E (CPE) with mar-
ginal pancreatic CPE-like activity. We reported earlier that
processing of the stomach hormone, progastrin, to C-
terminally-amidated gastrin is reduced significantly in Cpe-
fat/Cpe™ mice (3). Basal stomach levels of amidated gastrin
were reduced to approximately one-third those levels mea-
sured in control mice. Because gastrin is a major secreta-
gogue for gastric acid secretion (4), the purpose of this study
was to examine the influence of reduced stomach gastrin on
basal gastric acid secretion in Cpe™/Cpe™ mice. In addi-
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tion, the serum and antral gastrin response to inhibition of
gastric acid secretion in Cpe™/Cpe™ mice was examined.

Materials and Methods

Mice-Cpe™/Cpe™ and control mice (Cpe™/+, +/+)
were generated in the research animal facilities of E. Leiter
at the Jackson Laboratory (Bar Harbor, ME).

Experiment 1. The purpose of this experiment was to
examine basal gastric acid secretion in fasted Cpe™/Cpe™
mice. Adult Cpe™/Cpe™ and control mice (~5 months old)
were fasted for 24 hr with access to water. Under ether
anesthesia, a laparotomy was done, the stomach exposed,
and the esophagus and pylorus ligated; the stomach was
removed, and 0.5 ml of saline were injected into the stom-
ach lumen. The stomach fluid contents were collected, clari-
fied, and titrated to determine the basal gastric acid secre-
tory outputs.

Experiment 2. The purpose of this experiment was to
measure the serum gastrin response and the increase in an-
tral gastrin concentration to pharmacologic inhibition of
gastric acid secretion by famotidine treatment. Famotidine
inhibits gastric acid secretion by blocking the stomach H,
receptor (5). Cpe™/Cpe™ and control mice were treated
with famotidine IP (80 mg/kg BW/2 times/day) for 7 days.
Ad libitum-fed mice were sacrificed, and serum was col-
lected to determine serum gastrin levels. The stomach an-
trum was excised, homogenized in distilled water (1:10),



Table I. Basal Gastric Acid Secretion in Cpe®/Cpe™ Mice and Serum and Antral Gastrin Levels in
Famotidine-Treated Cpe™!/Cpe™ Mice

Antral gastrin®

Gastric acid Serum gastrin® .
Group secretion response (pg/ml) (233796 Tlt Srggg;]
Control 1.9+ 0.4 (5) 308 + 49 (10) 192 (11)
Cpe™/Cpe™ 0.69 = 0.28° (4) 107 + 17° (10) 12 + 22 (9)

2 Acid secretion was inhibited by IP administration of famotidine.
5 P < 0.05 vs control mice.
() Indicates the number of mice/group.

boiled for 20 min, and clarified by centrifugation. Antral
supernatants were assayed for gastrin levels.

Measurement of Fasting Gastric Acid Secre-
tion. The acid contents of the stomach were quantitated by
titrating with 0.001 M NaOH to pH7 using an automatic
titrator (Radiometer, Copenhagen, Denmark). Gastric acid
output values are expressed as wEq.

Gastrin Radioimmunoassay (RIA). A double an-
tibody RIA procedure was used to measure serum and antral
gastrin levels. This RIA uses an antiserum (5135, provided
by the Center for Ulcer Research and Education, University
of California-Los Angeles, Digestive Diseases Center An-
tibody Core) that recognizes only C-terminally amidated
gastrin and cholecystokinin (CCK) and does not cross-react
with C-terminally extended forms of either peptide (6). The
sensitivity and IDs, (50% inhibition of bound ['?°I] gastrin)
for amidated gastrin are 6 and 50 pg/tube, respectively. The
antiserum was used at an initial dilution of 1:50,000.

Statistical Analysis. Results are the mean + SE.
Data were analyzed by the Student’s ¢ test. Differences with
P < 0.05 were considered significant.

Results

In Cpe™/Cpe™ mice, basal gastric acid outputs were
significantly decreased (P < 0.05) when compared to basal
gastric acid secretion of control mice (Table I). In addition,
the serum gastrin response and the increase in antral gastrin
levels in response to inhibition of acid secretion by famoti-
dine were reduced significantly in Cpe™/Cpe™ mice when
compared to control mice.

Discussion

The results of the present study indicate that stomach
secretory function is reduced in Cpefa‘/Cpefat mice. Basal
gastric acid secretion, the serum gastrin response, and the
increase in antral gastrin peptide expression in response to
pharmacologic inhibition of gastric acid secretion are re-
duced in Cpe™/Cpe™ mice when compared to control mice.
Previously, we showed the absence of CPE expression, a
processing enzyme involved in the production of biologi-
cally active gastrin (6, 7), in the stomach of Cpe™/Cpe™
mice (3). Our previous report showed that, despite the ab-
sence of stomach CPE activity, the formation of amidated
gastrin was significant, suggesting that another CP in the

antrum of the stomach can process progastrin to gastrin in
CPE-deficient mice. The important point of the present pa-
per is that the findings indicate that stomach CPE activity is
essential for adequate production of C-terminally amidated
gastrin, when gastrin secretion is challenged by inhibition of
acid secretion. Gastrin secretion from the stomach is linked
tightly to acid secretion such that acute inhibition of acid
secretion increases gastrin expression and secretion (4, 8).
Interestingly, another report indicated that the serum gastrin
response to ingestion of food was reduced significantly in
Cpe™/Cpe™ mice (9). Serum gastrin levels after a meal
were 2.4-fold lower in Cpe™/Cpe®™ mice when compared to
control mice. The findings, when considered together, indi-
cate that stomach CPE is essential for production of ami-
dated gastrin, when gastrin secretion is challenged.

Our results support the idea that gastric acid secretion
receives a major stimulatory input from gastrin. In Cpe™/
Cpe™ mice, the reduced basal gastric acid secretion is ap-
parently due to a reduced stimulatory input of amidated
gastrin. In conclusion, CPE activity is essential for normal
stomach secretory function.
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