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the spatial distribution of the radicals formed 
in water and their reactions. 
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Effect of Carbonic Anhydrase Inhibitor (6063) on Arterial-Alveolar C02 
Gradient in Man.* (20587) 

E. L. BECKER, J. E. HODLER,~ AND A. P. FISHMAN. (Introduced by Homer W. Smith.) 
From the Department of Physiology, New York University College of Medicine, New York City .  

Inhibitors of carbonic anhydrase activity 
have been employed in the effort to block the 
in vivo reaction, H 2 0  + COS * H3CO3. Vari- 
ous physiological mechanisms are dependent 
upon this reaction. Hober( 1) first demon- 
strated that sulfonilamide, a carbonic an- 
hydrase inhibitor, impairs the acidification 
mechanisms of the frog kidney. The use in 
the dog of stronger sulfonamide inhibitors, 
especially Diamox (6063 or 2-acetylamino- 1, 
3,4-thiadiazole-5-sulfonamide), has implicated 
carbonic anhydrase in the secretion of hydro- 
chloric acid by the stomach( 2 )  and of bicar- 
bonate by the pancreas(3). It has been re- 

*This work was supported in part by research 
grants from the Atomic Energy Commission and 
the Sational Heart Institute of the National Insti- 
tutes af Health, Public Health Service. These studies 
were conducted in the Cardio-Pulmonary Laboratory, 
Chest Service, Bellevue Hospital, with the technical 
assistance of Mrs. H. Bodeen. 

t Fellow of the Genossenschaft fur Biologkch- 
medizinische Stipendien, Basel, Switzerland. 

cently shown(4) that Diamox increases plas- 
ma bicarbonate concentration and $ 0 2  in 
marine fishes, an effect possibly attributable 
to inhibition of erythrocyte carbonic anhy- 
drase. 

Roughton (5) showed that carbon dioxide 
exchange in unanesthetized humans was im- 
peded when sulfonilamide was combined with 
exhaustive exercise. In  anesthetized dogs ( 6 ) ,  
Diamox is reported to interfere with COa 
transport, possibly by inhibition of the ery- 
throcyte enzyme system. It was the purpose 
of this study to determine whether the car- 
bonic anhydrase inhibitor, Diamox, in con- 
centrations adequate to inhibit renal acid ex- 
cretion, would interfere with the transport of 
C02 from pulmonary capillary blood into the 
alveoli in normal, non-anesthetized human 
subjects. 

The subjects were 3 convalescent patients 
without cardiac, renal, or pulmonary diseases 
from the First (Columbia University) Medi- 
cal Division of Bellevue Hospital. These pa- 
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tients were trained by repeated cardio-pul- 
monary studies until they could relax with 
constant oxygen consumption and RQ despite 
arterial puncture and gas collection. Two of 
the subjects were studied at rest, the other 
was also studied during a steady state of mild, 
active leg exercise. 

After a period of rest an in- 
dwelling urethral catheter and brachial ar- 
terial needle were placed in position. Obser- 
vations were begun 5 hour later. Expiratory 
gas, arterial blood and urine were collected and 
analyzed according to methods described else- 
where( 7) .  End expiratory gas was collected 
by a Rahn(8) sampler and analyzed for C 0 2  
and 0 2  using the micro-Sholander gas ap- 
paratus. Blood and urine C02-contents were 
determined by the method of Van Slyke and 
Neill (9). Arterial blood pC02 was calculated 
from the C02 content, pH and per cent oxygen 
saturation, using the line charts of Van Slyke 
and Sendroy ( lo) ,  pH was determined directly 
by the McInnes-Belchen glass electrode. Po- 
tassium and sodium concentrations were de- 
termined by an internal standard flame photo- 
meter. Glomerular filtration rate was esti- 
mated from the endogenous creatinine clear- 
ance (CCR) using the method of Bonsnes and 
Tausky(  11). After 2 control periods, 50 mg 
per kg body weight of Diamoxt were adminis- 
tered orally. This dose is approximately 5 
times that needed to produce an alkaline urine 
in man, as reported by others. Observations 
were then repeated one and 2 hours later. 

In  the resting subjects, Diamox 
caused an increase in the excretion of sodium, 
potassium and bicarbonate, and an increase in 
urine flow. (Table I). These renal effects 
were not associated with any change in minute 
ventilation VE, oxygen consumption Vos, 
respiratory exchange ratio (RQ) , arterial or 
alveolar carbon dioxide tension ( Paco2 and 
P A c 0 2 ) .  Mild exercise, sufficient to double the 
oxygen consumption, did not reveal any im- 

$ Diamox was kindly supplied to us by the 
-4merican Cyanamid Co., Stamiord, Conn. 

Methods. 

Results. 

pairment in the elimination of carbon dioxide 
(Table IT) .  

These observations demonstrate that in the 
resting subject, Diamox may have a substan- 
tial renal effect with no interference with the 
passage of C 0 2  from pulmonary capillary 
blood into alveoli. The combination of Diamox 
plus increased COa production induced by 
mild exercise also failed to impede COS elimi- 
nation into the alveoli. This failure to in- 
fluence pulmonary C 0 2  excretion may be due 
to the large concentration of carbonic an- 
hydrase in the human erythrocyte as com- 
pared to other tissues. 

Summary. Diamox (6063) was adminis- 
tered per 0s to 3 human subjects without pul- 
monary disease in single doses of 50 mg per 
kg body weight. This dose elicited typical 
renal effects (diuresis and increased excretion 
of bicarbonate, sodium and potassium) but 
failed, even when combined with mild exer- 
cise, to interfere with COa elimination from 
pulmonary capillary blood into alveolar air. 
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