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Carbonic anhydrase, the enzyme concerned
with the hydration of CO. and, consequently,
the formation of bicarbonate, occurs in sig-
nificant concentration in the pancreas(l).
Tucker and Ball(2) attempted to demonstrate
that carbonic anhydrase plays a major role in
the formation of bicarbonate by the pancreas.
For this purpose, sulfanilamide, an inhibitor
of the enzyme in vitro, was injected into anes-
thetized dogs with cannulated pancreatic ducts
secreting in response to secretin. Failure of
these efforts led the investigators to conclude
that this enzyme plays no essential role in pan-
creatic secretion. Recently, a new carbonic
anhydrase inhibitor (2-acetylamino-1,3,4-thia-
diazole-5-sulfonamide, designated compound

NO. 6063) which may be as much as 440 times
more potent than sulfanilamide in vitro, has
become available(3,4). This agent has al-
ready been found to reduce the secretion of
histamine-induced gastric HCl considerably,
when administered intravenously to Heiden-
hain pouch dogs(5), or when applied to the
mucosa topically(6). Hence, we undertook to
study the effect of this drug on pancreatic
secretion, and the results are reported here-
with.

Methods and materials. Observations were
made on 3 mongrel dogs, provided with duo-
denal fistulae for collection of pancreatic
juice according to Thomas(7). Experiments
were never done less than 4 weeks after opera-
tion, nor at intervals of less than one week.
The dogs were fasted 24 hours prior to each
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experiment. Following cannulation of the
main pancreatic duct, unstimulated secretion
was collected for one hour. Then Secretin,
Lilly (5 units/kg) was injected intravenously
and the secretory response was followed for
one hour (control period, A). Immediately
after this second hour, the inhibitor, dissolved
in a minimum of NaOH solution, was injected
slowly intravenously. Two or 3 hours after
the inhibitor had been administered, a second
injection of secretin was given and the secre-
tion collected for the following hour (period
B). The same procedure was repeated 5 hours
after injection of the inhibitor (period C).
Pancreatic juice specimens were collected for
successive 10-minute intervals and all volumes
were recorded; those containing less than one
ml were pooled consecutively until a specimen
with at least this volume was obtained. The
concentration of total CO, (i.e., dissolved gas
plus bicarbonate) in each sample was deter-
mined in duplicate, using the constant volume
method of Van Slyke(8). All determinations
were performed with as little delay as possible
—never more than 5 hours after collection.
In all, 18 experimegts were performed, using
compound No. 6063 in dosages of 2, 5, 10, 30,
40 or 60 mg/kg. There were no general toxic
signs following the slow intravenous injection
of the drug, in conformity with previous ob-
servations(9) in this laboratory.

The extent of inhibition was measured in
terms of volume of secretion and bicarbonate
concentration, by comparison of the kourly
response to secretin for period A (without
inhibitor) with the responses for periods B
and C. Percentage inhibition for each experi-
ment was calculated in terms of the decrease
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in hourly response relative to the correspond-
ing control period.

Results. There was clear evidence of a
reduction in volume response to secretin fol-
lowing the intravenous administration of com-
pound No. 6063 in all experiments, except one
at the lowest dosage level. Of the remaining
17 experiments. the degree of inhibition was
less than 209¢ in 1. 20-30% in 7, 51-70% in
3. and 71-96% in 6. It is noteworthy that
13 of these 17 experiments show a greater de-
gree of inhibition in period B than in period
C.

Bicarbonate concentration was also reduced
in most of the experiments. the percentage in-
hibition being distributed as follows: 0-10%
in 2 experiments. 11-20% in 5, 21-40% in 7,
and 41-609 in 4 experiments, but none over
60%. In period A, with secretin alone, the
concentration of bicarbonate varied directly
with the volume-rate of secretion. in conform-
ity with previously published studies. In
periods B and C, following administration of
the carbonic anhydrase inhibitor. the bicar-
bonate concentration was generally lower than
would be expected from the relation in period
A. Hence, it appears that the reduction in
bicarbonate concentration effected by the in-
hibitor cannot be attributed solely to the cor-
responding decrease in volume, but is greater
than would be expected solely from the control
concentration-volume correlation,

For both volume and bicarbonate concentra-
tion, the magnitude of the inhibition appeared
to be unrelated to the dosage of compound
No. 6063 in the range studied.

Comment. The results of this study dem-
onstrate the influence of a drug, which is a
potent carbonic anhydrase inhibitor in vitro,
on pancreatic secretion in vivo. It is conceiv-
able that the reduction in secretion resulted
only indirectly, that is. from the influence of
compound No. 6063 on some other bodily
function which in turn affected pancreatic
activity, but our experience with this inhibitor
in gastric secretion suggests that this is un-
likely. The highest degree of volume inhibi-
tion attained was 95%: it never reached
100%. The residual 59 may possiblv be ex-

plained in part as representing the secretion
of bicarbonate formed from the reaction
CO. + H;0 - H.COj; in the absence of
catalysis. Another important consideration is
the concentration of the drug within the pan-
creatic cell, which may not have sufficed to
inhibit its entire content of carbonic an-
hydrase.

Summary. Intravenous injection of 2-
acetylamino - 1,3,4 - thiadiazole-5-sulfonamide
(compound No. 6063) in pancreatic fistula
dogs results in a marked reduction in the vol-
ume output and the bicarbonate concentration
of pancreatic secretion following stimulation
with secretin. Since this compound is a po-
tent inhibitor of carbonic anhydrase activity
in vivo, it is likely that this reduction in secre-
tory activity results from a similar inhibition
of the carbonic anhydrase present in the pan-
creas. This supports the view that this en-
zyme plays a dominant role in bicarbonate
formation by this gland.

Statistical analyses of the concentration-
volume data will be published later in a de-
tailed report of this work.

The authors wish to express their thanks to Dr.
Louis J. Lester for the preparation of the fistula
dogs; to Richard O. Roblin, Jr. (American Cyana-
mid Co.) for supplies of compound No. 6063; and
to Dr. C. G. Weigand (Eli Lilly and Co.) for sup-
plies of secretin.

1. Van Goor, H., Enzymologia, 1940, v8, 113.

2. Tucker, H. F.,, and Ball, E. G., J. Biol. Chem.,
1941, v139, 71,

3. Roblin, R. O, Jr, and Clapp, I. W.,, J. Adm.
Chem. Soc., 1950, v72, 4890.

4. Miller, W. H., Dessert, A. M., and Roblin,
R. O, Jr, J. Am. Chem. Soc., 1950, v72, 4893.

5. Janowitz, H. D., Colcher, H., and Hollander, F.,
Fed. Proc., 1952, v11, 78.

6. Janowitz, H. D., and Hollander, F., Unpub-
lished data.

7. Thomas, J. E., Proc. Soc. Exp. Bior. ANp MED.,
1941, v46, 260.

8. Van Slyke, D. D., and Stadie, W. C., J. Biol.
Chem., 1921, v49, 1.

9. Janowitz, H. D., Colcher, H,, and Hollander,
F., in preparation.

Received July 29, 1952. PSE.BM, 1952, v81.



