CLINICAL GASTROENTEROLOGY

ABSTRACT: Esophageal mucosal biopsies of 15 patients with normal squamous
epithelium, 11 with inflamed squamous epithelium and 23 with Barrett’s columnar
ed esophagus were assayed for alkaline phosphatase and disaccharidase activity.
&Wn of the patients with Barrett’s esophagus had alkaline phosphatase activity
greater ghan three standard deviations above the mean of the 15 patients with normal
squamous epithelium. Five of these seven also had disaccharidase activity three stan-
dard deviations or greater above normal. One patient with esophagitis, but without
columnar epithelium, had a small increase in alkaline phosphatase and disaccharidase
activity. The production of biochemical markers of small intestinal structure may be
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ther indicator of the pluripotential nature of Barrett’s epithelium. Can ] Gas-
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THE METAPLASTIC COLUMNAR
epithelium of a Barrett's esopha-
gus is believed to arise as a result of
chronic gastroesophageal reflux. The
plunpotenna! nature of this epithe-
jum is evidenced not only by the de-
seription of at least three histologic
types (gastric fundic, cardiac or junc-
tional, and specialized or intestinal)
but also by the demonstration that
cells of this epithelium may produce
acid, mucins, pepsin and pepsinogens,
serotonin and regulatory peptides, and

lysosomal enzymes (1-7). The descrip-
tion of small intestinal-like microvilli
on some of the cells (8) prompted the
authors to investigate whether these
cells might also produce other markers
of small intestinal structure - alkaline
phosphatase and disaccharidases. The
alkaline  phosphatase and  di-
saccharidase activity of esophageal
mucosa from patients with esophagitis,
Barrett's esophagus and normal
squamous mucosa were studied pro-
spectively.
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PATIENTS AND METHODS

Directed endoscopic biopsies of the
distal esophagus were obtained from
23 patients with Barrett's esophagus
undergoing cancer surveillance and
from 26 patients undergoing routine
diagnostic endoscopy for chest pain,
heartburn or dysphagia. In addition to
the biopsies obtained for histological
identification of dysplasia or confirma-
tion of endoscopic findings, one or two
further biopsies were obtained for bio-
chemical assay. If the esophagus was
endoscopically normal or showed only
mild erythema, biopsies were obtained
from the distal 5 cm. If the endoscopic
impression was that of esophagitis the
biopsies were obtained from obviously
inflamed, eroded or ulcerated areas. If
the patient had a Barrett’s esophagus
the biopsies were obtained from a site
near the upper end of the columnar
epithelium.

Tissue samples for biochemical
analysis were immediately frozen until
assaved for disaccharidases and alka-
line phosphatase. The biopsies were
weighed and diluted in chilled, deion-
ized water to a concentration of no less
than 1 mg/mL. They were homo-
genized and centrifuged; the superna-
tant was saved for assay. Maltase,
sucrase and lactase activities were
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measured by the Tris-glucose oxidase
(TGO) method of Dahlgvist (9). This
detects the colour change due to the
oxidation of 0-dianisidine by perox-
idase in the presence of hydrogen per-
oxide which is the end product of
disaccharidase activity on sugar sub-
strates. The method calls for the addi-
tion of 0.1 mL aliquots of homogenized
tissue supernatant to tubes containing
0.1 g of maltose, sucrose and lactose.
The tubes are incubated for 60 mins at
37°C in a water bath,

The enzyme reaction is stopped by
boiling and 0.5 mL aliquots from the
tubes are mixed with 3.0 mL of TGO
reagent (Sigma type V; 2000 units per
mL of reagent). This mixture is incu-
bated for 60 mins at 37°C after which
the optical density is measured at 420
nm. Using a graph obtained for a
glucose standard of optical density
against micrograms of glucose the
amount of glucose release in each test
sample is derived. The disaccharidase
activity is calculated by dividing the
micrograms of glucose released by 540
in the case of lactose and sucrose, or
1080 for*maltose and dividing the an-
swer by the concentration of homo-
genized tissue (I unit = ug glucose/
molecular weight of substrate/h).

For the assay of alkaline phos-
phatase 0.1 mL aliquots of
homogenate supernatant are added to
tubes containing 1 mL of p-nitro-
phenylphosphate (Sigma) in glycerin
buffer (pH 10). Deionized water is used
for the blank. The tubes are incubated
for 10 mins at 37°C after which the
reaction is stopped with 10 mL of 0.02
N sodium hydroxide. The optical den-
sity of the test sample is read against
the blank at 410 nm. Phosphatase ac-
tivity is determined from a standard
curve of optical density versus dilu-
tions of p-nitrophenolate and ex-
pressed as international units/g of
mucosa (10).

All biopsies were reviewed by one
pathologist (MT) who had no know-
ledge of the clinical history or endo-
scopic findings. The biopsies were re-
ported as normal; as showing
squamous epithelium with esophagitis,
according to the criteria of Ismail-Beigi
et al (11); or as showing columnar
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NORMAL ESOPHAGITIS BARRETT'S

Figure 1) Disaccharidase and alkaline phosphatase activity in esophageal mucosal biopsies of
patients with normal squamous epithelium (15 patients), esophagitis (11) and Barrett’s esophagus
(23). Mean % 1SD. The numbers 1 to 8 identify individual putients. A Intestinal; & Cardiac;

O thdfr

epithelium with or without inflamma-
tion. If the epithelium was columnar it
was further classified as fundic, cardiac
or intestinal.

Startistical analysis was by unpaired ¢
test with P < 0.05 taken as the level of
significance.

RESULTS

The esophageal mucosa of the 15 pa-
tients with histologically normal
epithelium had low levels of alkaline
phosphatase and disaccharidase acti-
vity (Figure 1). There were no signifi-
cant differences in enzyme activity
between the normal subjects and the
patients with inflamed squamous
epithelium; however, one patient
(number 8) with esophagitis was an

outlier. He had increased levels of all
three disaccharidases and alkaline
phosphatase.

Compared to the subjects with
normal epithelium the patients with
Barrett’s esophagus had significant in-
creases in lactase (P << 0.005), sucrase
(P < 0.025), maltase (P < 0.05) and al-
kaline phosphatase (P < 0.005). Seven
of the 23 patients with Barrett’s epithe-
lium had alkaline phosphatase activity
greater than three standard deviations
above the mean activity of the subjects
with normal epithelium. Five of these
seven (patients 1, 2,4, 5and 7) also had
enzyme activity of one or more of the
disaccharidases three standard devia-
tions or greater than the mean enzyme
activity of normal epithelium. There

CAN ] GASTROENTEROL




‘was no correlation between the histo-
logic type of Barrett's epithelium (intes-
tinal, cardiac or fundic) and alkaline
phosphatase or disaccharidase activi-

Compared to the subjects with in-
flamed squamous epithelium the pa-
ents with Barrett’s esophagus had a
gnificant increase in the mean al-
line phosphatase activity (P <0.025)
hut there were no significant increases
inmean disaccharidase activity.

DISCUSSION

The columnar epithelium of a Bar-
rett’s esophagus is characterized by
marked heterogeneity. Its cell types
may include columnar mucous cells,
mucous gland cells, goblet cells, chief
and parietal cells, Paneth cells and
peurcendocrine cells. They may pro-
duce or contain acid, a variety of
‘mucins, pepsin and pepsinogens, sero-
tonin and regulatory peptides and
sosomal enzymes. In this study it was
shown that the columnar cells of a Bar-
'sesophagus may occasionally have
accharidase and alkaline phos-
phatase aguivity,
* The authors found only one other
study looking for disaccharidase acti-
ty in Barrett's esophagus. Berenson
et al (12) were not able to identify di-

ccharidase activity in Barrett's
elium; however, they studied
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