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On the Use of Sulfanilamide in Measurement of Body Water
in the Dog.*

AvrICE WATERHOUSE AND JAMES A. SHANNON.
From the Department of Medicine, New York University College of Medicine, and
The Research Service, New York University Medical Division, Welfare Hospital,
Welfare Island.

Sulfanilamide has been advanced for use in the measurement of the
total water content of dogs.* The suggestion was based upon the

* This investigation has been aided by a grant from the John and Mary R.
Markle Foundation.
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demonstration that its volume of distribution was equal to that of
urea as well as to the total water content of animals, as measured by
desiccation. Unfortunately, the whole blood concentration was used in
calculating the volume of distribution of sulfanilamide, thus introduc-
ing an error due to the localization of sulfanilamide in the erythro-
cytes.?  Such localization had been demonstrated in human bloods®
and it is now known that a similar situation obtains in other species.
One may reason, from these considerations, that sulfanilamide is not
valid for the purpose suggested. However, the concept is of suffi-
cient importance to require a more direct examination in the dog as
the basis for its rejection or acceptance.

The volume of distribution of sulfanilamide, and its distribution in
a series of representative tissues have been determined in the dog,
using the concentration in the plasma water as the standard of ref-
erence,

Experimental. The renal pedicles were ligated in Dogs 1-5 under
light nembutal anesthesia. Dog 6 was normal. Sulfanilamide was
injected immediately after the ligation in 3 animals, the experiments
being terminated in 2 (Dogs 1 and 2) and 24 hours (Dog 3). It was
administered to Dogs 4 and 5 24 hours postoperatively. Dogs 3, 4
and 5 had recovered completely from the anesthetic and from the
acute effects of the operative procedure at the time of the distribu-
tion studies. All animals were quickly exsanguinated at the termina-
tion of the experiment and the tissues immediately sampled for
analysis ; blood samples were taken one hour after the intravenous ad-
ministration of the sulfanilamide and just prior to sacrificing the
animal.

The sulfanilamide determinations® were on protein-free filtrates of
plasma, erythrocytes, and tissue obtained by the precipitation of pro-
tein at high dilution (1-50) with trichloracetic acid. Small pieces of
tissue were thoroughly ground with silica and trichloracetic acid and
then extracted for one hour with frequent agitation. Complete re-
covery of sulfanilamide added to plasma, erythrocytes and tissue was
regularly obtained with these procedures. The sulfanilamide concen-
trations in plasma water were calculated from the plasma concentra-
tions on analysis and the water content of plasma. No corrections
were made for the nondiffusible sulfanilamide which is small in the
case of dog plasma.®> °©
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Results. These are summarized in Table I. The time allowed for
the establishment of plasma-tissue equilibrium of sulfanilamide was
2 hours in 5 experiments and 24 hours in one. Two hours is quite
adequate since the plasma concentration was essentially constant after
the first hour in all the animals with ligated renal pedicles. The con-
centration of sulfanilamide, other than that in the plasma, has been
expressed as the ratio of its concentration per 100 g of wet tissue to
the concentration in plasma water. This ratio would be equal to the
fraction of wet tissue which is water if the concentration of sulfanila-
mide in a tissue were determined solely by its water content. Data on
the water content of tissues” are included in the table for convenience
of comparison. The data indicate that there is a significant localiza-
tion of sulfanilamide in all tissues including brain substance if, as
seems probable, the latter tissue is in equilibrium with a fluid with the
chemical characteristics of cerebrospinal fluid.®

Discussion. The data are in keeping with the qualitative view that
sulfanilamide is widely distributed in tissues in a fairly even manner.’
They are (uite contrary to the concept that its distribution is de-
pendent solely upon the distribution of water and, that it may be used
as an accurate measure of the water content of the body. The agree-
ment previously obtained' between the volume of distribution of sul-
fanilamide and the volume of distribution of urea, or, the directly
measured water content of dogs appears to be the result of com-
pensating errors. The localization of sulfanilamide in the erythro-
cytes yields a high value for its concentration in the fluid of refer-
ence when whole blood is used and this approximately balances a
somewhat similar localization in other tissues.

Conclusion. Sulfanilamide may not be used as a measure of total
water in the dog.
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