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Duodenal ulcer comprises about 80 percent of all peptic ulcers. It never

occurs in the absence of gastric hydrochloric acid and abnormal hypersecretion of
acid is present in about half the patients (Wintrobe et aI., 1974). .

The importance of the enzyme carbonic anhydrase in the secretion of gastric

hydrochloric acid has been recognised (Knoebel, 1971). It is found in the red
cells, kidney, gastric mucosa and to a lesser extent, the central nervous system,

lungs, pancreas and salivary glands (Davenport, 1946). In the stomach, in addi-
tion to being present in the surface epithelial cells, carbonic anhydrase is found in

high concentrations in the parietal cells. Its function is to catalyse the hydration
of carbon dioxide (De Voe and Kistiakowsky, 1961) and thereby to provide carbonic
acid which is utilised in neutralising the hydroxyl ions produced during hydrochloric
acid secretion. Removal of hydrogen ion results in accumulation of excess hy-
droxyl ions. If these are not neutralised, the resulting alkalinity would destroy the

secreting cells (Brobeck, 1973). At higher rates of hydrochloric acid secretion,
the metabolic carbon dioxide (from parietal cells) is supplemented with carbon
dioxide from circulating blood (Brobeck, 1973). Secretion of hydrochloric acid
is greatly depressed and in some subjects totally inhibited by administration of
acetazolamide which is an inhibitor of carbonic anhydrase (Janowitz et aI., 1967).

We have compared the carbonic anhydrase activity of red cells in a group of

patients suffering from duodenal ulcer with a group of normal healthy individuals.

MATERIALS AND METHODS

Fortyone patients (34 males and 7 females) suffering from duodenal ulcer
aged between 26 and 57 years who were either hospitalised or referred to the hos-

pital for barium meal X-ray by a consultant were investigated for red cell carbonic
anhydrase activity. They were fasted and received no treatment before blood was
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withdrawn. Thirtyfive healthy persons (28 males and 7 females) within the same
age limit were used as a control group.

Determination of carbonic anhydrase from rea cells was based on the method
described by Natelson (1971). The actual concentration of carbonic anhydrase
was estimated by consulting a previously constructed standard curve prepared with
different concentrations of the purified enzyme (Worthington Biochemical Corpora-
tion, Freehold, New Jersey, U.S.A.) and taking into account the dilution involved.
The carbonic anhydrase content was expressed as units/ml. of red cells.

RESULTS

Table-I shows the mean red cell carbonic anhydrase activity in 41 patients
suffering from duodenal ulcer and 35 normal healthy subjects (control group).

TABLE-I

Mean red cell carbonic anhydrase activity (unts/ml.) in 41 patients suffering
from duodenal ulcer and 35 normal healthy idividuals (controls).

Mean:t SD of red cell carbonic
anhydrase activity in duodenal
ulcer patients.

Mean :t SD of red cell carbonic

anhydrase activity in normal healthy
individuals.

1428*
:t 212

757
:t111

*P LO.001 in a test of significance of difference from control.

In the group of patients suffering from the disease, the red cell carbonic anhydrase
activity ranged between 840 to 2000 units/ml. with a mean of 1428::1:212 SD units/
ml. In the control subjects, the activity ranged from 568 to 1000 units/ml. with
a mean of 757:1: 111 SD units/ml. The difference in the level of activity in the
two groups was highly significant (pLO.001). The control group had ony 53%
of red cell carbonic anhydrase activity of the group of patients suffering from
duodenal ulcer.

DISCUSSION

Variations in the human red cell carbonic anhydrase ac~ivity has been

reported in different conditions. It is increased in megaloblastic anaemias and
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hypothyroidism (Weatherall and Mcintyre, 1967) whereas decreased in thyro-
toxicosis (Weatherall and Mcintyre, 1967) and in newborn and premature infants
(Stevenson, 1943; Sell and Petering, 1974). Studies based on electrophoretic and
immunochemical analyses have shown tha~ adult red cells contain two carbonic
anhyrase fractions designated Band C, the fraction B being present in amounts
five to tenfold in excess of fraction C, but the latter has a specific activity of 5 to
10 times of fraction B in vitro (Sell and Petering, 1974). Changes in one or the
other fraction is associated with appropriate changes in the total red cell carbonic
anhydrase activity (Weatherall and Mcintyre, 1967).

A significantly high level (P LO.001) of carbonic anhydrase activity was
found in the present study in the red cells of patients suffering from duodenal ulcer
when compared with normal healthy individuals (Table-I). However, as electro-
phorectic studies were not done, it could not be determined whether any preferen-
tial changes occur in the B or C. fraction.

Since abnormal hypersecretion of hydrochloric acid is an important factor in
the causation of duodenal ulcer (Wintrobe et aI., 1974), it is likely that the excess
of carbonic anhydrase in the red cells of patients suffering from this condition,
may indirectly help to maintain the high acidity by preventing damage to the
parietal cells (by catalysing hydration of carbon dioxide thereby providing
carbonic acid which in turn neutralises the hydroxyl ions produced during hydro-
chloric acid secretion).

SUMMARY

Fortyone patients (34 males and 7 females) suffering from duodenal ulcer
(diagnosed radiologically) were examined for red cell carbonic anhydrase activity.
They had significantly high (P LO.001) activity of the enzyme when compared
with a control group of normal healthy individuals.
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