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Observations upon the Absorption and Excretion of Sulfa-
pyridine* (2 Sulfanilyl Aminopyridine).

PErrIN H. LoNG AND W. HARRY FEINSTONE.

From the Biological Division, Department of Medicine, The Johne Honlins
University Medical School, Baltimore, Md.

We' have already discussed the concentrations of sulfapyridine
noted in the blood of mice, dogs and human beings following the
administration of single doses of this drug. In this communication
we wish to submit additional data concerning the absorption, distri-
bution and excretion of sulfapyridine. In all of our experiments
we have used Marshall’s method® ® and have found it highly satis-
factory for the determination of sulfapyridine in body fluids.

In Table I are recorded the concentrations of the drug obtained in
the blood of mice, dogs and human beings following single peroral
doses. It is to be noted that the concentrations of sulfapyridine
observed in these experiments are definitely lower in each species
than those which have been reported for corresponding doses of
sulfanilamide. It is also of interest that in the same dog, marked
variations in the absorption of sulfapyridine were noted in experi-
ments carried on at different times. In human beings also, a definite
variation in the ability of individuals to absorb this compound was
observed.

The absorption rate of sulfapyridine would seem to be slower
than that of sulfanilamide, and because of this factor, the peak con-
centration of the drug observed in the blood of human beings occurs
at somewhat later periods than have been noted for sulfanilamide.
Because of this, we have concluded that in human beings the dosage
of this compound should be based on a 6-hour schedule rather than
upon a 4-hour schedule, as is the case in sulfanilamide therapy.

In Table IT we have recorded observations of the concentrations
of sulfapyridine in the blood of patients who were being regularly
treated with this drug at 6-hour intervals. The bloods were obtained
between 9 and 10 A.M. :

It would seem from the data in this table, that regardless of size

* This investigation was supported by a grant from the Chemical Foundation,
Ine., New York City.

1Long, P. H,,Bliss, E. A,, and Feinstone, W. H., Pennsylvania Med. J., in press.

2 Marshall, E. K,, Jr., J. Biol. Chem., 1937, 122, 263,

3 Marshall, E. K., Jr., and Litehfield, J. T., Jr., Science, 1938, 88, 85.
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of the dose of the drug, marked variations occur in the concentra-
tions observed in bloods from various patients. These findings are
in contrast to the rapid and nearly complete absorption of sulfanila-
mide observed in human beings. These marked irregularities in the
absorption of the drug necessarily make accurate therapy with sulfa-
pyridine difficult.

Marshall and his associates® first observed that sulfanilamide was
almost totally excreted in the urine of individuals possessing normal
renal function. This has been confirmed by Stewart, et al* In
Table III are presented experiments dealing with the urinary excre-
tion of sulfapyridine.

It seems quite definite that, following the administration of a
single dose of sulfapyridine, its excretion in the urine is not com-
plete until 3 or 4 days have passed and that the amount of the drug
excreted varies markedly in normal individuals. If, on the other
hand, repeated doses of the compound are given to patients at 6-hour
intervals over a period of days, and estimations be made of the total
amount of the drug excreted over a 3-day period, it will be seen that
from 50 to 65% of the ingested sulfapyridine has been excreted.
This is a decidedly lower figure than was obtained with sulfanila-
mide, and suggests that large doses of sulfapyridine are not neces-
sarily indicated because much of the drug may not be absorbed.

It has been observed® that from 10 to 20% of circulating sulfanil-
amide exists in a conjugated form (acetyl sulfanilamide) in the
blood of patients treated with this drug. Our studies tend to indi-
cate that the percentage of conjugated sulfapyridine in the circulat-
ing blood of patients treated with sulfapyridine, may reach a high
figure and that, in general, relatively more of the drug is conjugated
than is the case when sulfanilamide is administered to human beings.
This is again a detriment to therapy because conjugated sulfapyri-
dine probably has little chemotherapeutic activity.

We have observed that sulfapyridine passes over into the spinal
fluid of human beings in from one-half to three-quarters of the con-
centration of the drug which exists in the blood. It is present in
purulent pleural exudates in concentrations of about 75% of that
which exist in the blood. Hence, it seems that the drug diffuses into
the tissues somewhat less readily than does sulfanilamide.

Conclusions. Sulfapyridine (2-sulfanilyl aminopyridine) is less
readily and more irregularly absorbed by human beings than is sul-
fanilamide. Our experience leads us to believe that from a half to
two-thirds of the ingested drug is excreted in the urine. Sulfapyri-

4 Stewart, J. D., Rourke, G. M., and Allen, J. G., J. 4. M. 4., 1938, 110, 1885.



MEcHANISM OF SPECIFIC AGGLUTINATION 491

dine is found in purulent pleural exudates and spinal fluids in con-
centrations of a half to two-thirds of those observed in the blood.
In the blood of human beings a considerable fraction of the drug is
frequently found in the conjugated form. Because of the irregular
absorption of the drug and its tendency towards conjugation, accu-
rate therapy with sulfapyridine is more difficult than with sulfanila-
mide,

10249

Note on the Mechanism of Specific Agglutination.

WiLLiam C. Boyp AND SANFORD B. HOOKER.

From the Evans Memorial, Massachusetts Memorial Hospitals, and Boston
University School of Medicine.

One consequence of the “lattice”-theory of serological reactions*
is that if 2 or more independent antigens and their respective anti-
bodies are all mixed together, each system should aggregate inde-
pendently. By using microscopically visible and distinguishable
particulate antigenst (e.g., bacteria and/or erythrocytes) this pre-
diction has been recently tested.*® In many cases the individual
aggregates were chiefly or entirely composed of only one of the 2

* ¢¢This view differs from the hypothesis that the antibody globulin is dena-
tured in that the aggregation of the particles of antibody combined with antigen is
ascribed not only to a loss of attraction for water, but also to a specific attraction
between the particles. This mutual attraction is due to the link provided by further
antigen molecules.’’ (Italies ours.) ‘. ... the formation of a continuous lattice
fails progressively more and more as no further antigen molecules are available to
provide links for the formation of larger structures when aggregates of larger
size . . ... are formed.’’ (Marracks).

Heidelberger and associates similarly picture the precipitate? (or agglutinate8)
as a lattice-structure in which antibody and antigen alternate.

t Landsteiner reported similar experiments long ago (Hand. Biochem., 1909,
2, 400).

1 Topley, W. W. C., Wilson, J., and Dunean, J. T., Brit. J. Ezp. Path., 1935,
16, 116.

2 Abramson, H. A., Nature, 1935, 185, 995.

3 Hooker, S. B, and Boyd, W. C., J. Immunol., 1937, 33, 337.

4 Dunean, J. T., Brit. J. Exp. Path., 1938, 19, 328,

3 Wiener, A, 8, in press.

6 Marrack, J. R., The Chemistry of Antigens and Antibodies, London, 1938.

7 Heidelberger, M., and Kendall, F. E., J. Ezp. Med., 1935, 81, 563; 62, 467.

8 Heidelberger, M., and Kabat, E. A, J. Ezp. Med., 1937, 63, 885,





