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The streptococcal antifibrinolysin test of Tillett
and Garner (1) was at first thought to be diag-
nostic of recent hemolytic streptococcal infections.
Subsequent studies have shown, however, that the
test may be non-specific, increased amounts of
antifibrinolysin having been noted in other dis-
eases, such as gonococcal arthritis (2) strepto-
coccus viridans bacteremia (3) and pneumococcal
pneumonia (4).

The present communication deals with the rela-
tion of sulfonamides to the production of anti-
fibrinolysin. An increased resistance to fibrinoly-
sis was found by Hines, Hoover, and Graff (5)
in patients receiving sulfanilamide. This in-
creased liquefaction time paralleled, in general,
the rise or fall of the concentration of sulfanilam-
ide in the blood stream, and the fibrinolysin time
returned to its normal level in from two to five
days after administration of the drug had been
discontinued. From these results it seemed evi-
dent that sulfanilamide in some manner increases
the antifibrinolytic properties of the tissues of the
host, and it was suggested that this action may
aid the bacteriostatic properties of the drug by
preventing the spread of organisms throughout
the body.

Since sulfonamides are used so widely at the
present time, especially in diseases in which the
antifibrinolysin test is of the greatest interest, it
seemed worth while to attempt to confirm these
results.

PROCEDUREAND RESULTS

Three strains of hemolytic streptococci were used as
sources of fibrinolysin:

Number 1, a solid lytic substance, prepared from a
Lancefield group A organism isolated from a human
infection. The method was that of Garner and Tillett
(6), and fresh solutions, containing 5 mgm. per 0.5 cc.
were prepared shortly before performing each test.

Number 2, another Lancefield group A strain, selected
especially because it produced considerably less fibrinolysin
than the one used in making the solid substance. This
was transferred daily in veal infusion broth.

Number 3, a Lancefield group C strain, isolated from
the blood stream of a bacteremic patient, which was also
transferred daily in veal infusion broth.

Numbers 1 and 3 regularly lysed normal human
fibrin clots in twenty minutes or less. With Num-
ber 2, lysis usually occurred in two to four hours.
The fibrin clots of patients with recent hemolytic
streptococcal infections showed partial or com-
plete resistance to liquefaction with all three lytic
strains.

The antifibrinolysin tests were performed ac-
cording to the method of Tillett and Garner (1),
except that the plasma fibrinolysin solution was
incubated for fifteen minutes before adding CaCl2.

Experiment 1

Studies were made of the in titro effect of
sulfanilamide. Antifibrinolysin tests were per-
formed in duplicate on the plasmas of seven nor-
mal individuals. One tube contained no sulfa-
nilamide, while the other contained the drug in a
concentration of 20 mgm. per cent. Only the
solid lytic substance was used in this experiment.

Results. The liquefaction times varied from
five to twenty-five minutes. The time required
for lysis in the tubes containing sulfanilamide was
in every instance almost identical with that in the
tubes to which no drug had been added. These
results are in agreement with those of Huntington
(7), who also found that the addition of sulfa-
nilamide in vitro produces no effect upon the
antifibrinolysin test.

Experiment 2

Antifibrinolysin tests were performed on six
children with scarlet fever who were treated with
full therapeutic doses of sulfanilamide or sulfa-
thiazole. The tests were performed once or twice
in the four or five days during which the drugs
were administered. Again, only the solid lytic
substance described ab&Ve was used for the tests.
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These patients were followed for several weeks
after the drugs had been discontinued, antifibrino-
lysin tests being performed at weekly intervals.

Results. The liquefaction times during the
period of sulfonamide administration were under
twenty minutes in all instances. These deter-
minations were made during the first five or six
days of the disease, before an increase had oc-
curred in the antifibrinolysin titer due to the
streptococcal infection per se. Such an increase
in the amount of antifibrinolysin did develop later
in four of the six children, beginning during the
latter part of the second week of the disease. In
two, lysis occurred after several hours, while in
the other two there was complete resistance to
lysis at the end of twenty-four hours. Thus, it
is evident that sulfonamide administration caused
no increase in antifibrinolysin in these individuals
who later developed high titers as a result of
hemolytic streptococcal infection.

Experiment 3

Six patients on the medical wards, mostly diag-
nostic problems with no demonstrable organic
disease, were selected. All had normal tempera-
tures and leukocyte counts. Antifibrinolysin tests
were performed on two successive days before the
administration of sulfonamides in order to estab-
lish a constant base line. The three lytic sub-
stances previously described were used in all the
tests. The patients were then given sulfonamides
orally, an initial dose of 4 grams followed by 1
gram every four hours. Blood was collected at
twenty-four hour intervals after the initial dose
for antifibrinolysin tests and for determinations of
sulfonamide blood levels which were made accord-
ing to the method of Bratton and Marshall (8).
Of the six patients, two received sulfanilamide,
two sulfathiazole, and two sulfadiazine. In all
instances the antifibrinolysin tests were begun
within four hours after the plasma was collected.

Results. The accompanying figure shows the
results in all six patients. It can be readily seen
that administration of the sulfonamides had no
effect whatsoever upon the results of the anti-
fibrinolysin tests. Blood levels of the magnitude
desirable for therapy of severe infections were
attained in most instances. Patient 6 received
sulfadiazine for two weeks, during which the

fibrinolysin times were the same as those shown
on the chart.

COMMENT

Evidence is presented to show that sulfonamides
have no effect whatsoever on the streptococcal
antifibrinolysin test, either in vitro or in vivo.
These results are not in accord with those of
Hines, Hoover, and Graff (5) who found that,
in vivo, sulfonamide administration caused an in-
creased resistance to fibrinolysis.

The following explanation may account for these
conflicting results: Massell, Mote, and Jones (9),
in studying the quantitative aspects of the antifibri-
nolysin test, showed that, when the concentration
of fibrinolysin is low, a very slight decrease in con-
centration will produce marked prolongation of
the liquefaction time. For example, a liquefaction
time of four hours can be easily increased to
twenty-four hours by decreasing only slightly the
concentration of fibrinolysin. Such a weak lytic
strain was apparently used in the experiments of
Hines et al., for the initial liquefaction time was
relatively long in every instance. Indeed, in spite
of the statement that those with initial liquefac-
tion times of over four hours were excluded, it
can be seen from their protocols that two were in
the neighborhood of five hours. Thus, any factor
associated with sulfonamide administration which
would only slightly decrease the fibrinolysin con-
centration would cause an apparent increased re-
sistance to fibrinolysis. One such factor might be
the inhibiting effect of the sulfanilamide in the
patient's plasma upon the bacterial growth of the
broth culture during the three or four hours
required to perform the test. This might decrease
the amount of fibrinolysin sufficiently to prolong
markedly the liquefaction time. This would, of
course, be an in vitro rather than an in vivo effect.
The in vitro experiments of Huntington (7), and
also those described here, were performed with
more actively lytic strains, so that the results are
not comparable. This explanation, if correct, is
dependent upon a very weak lytic substance, since
the amount of sulfonamide in the patient's plasma
is small.

The Lancefield group C strain was actively lytic,
comparable to the solid preparation of an active
group A strain. Further studies of the immuno-
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DAYS DAYS
THIS FIGURE SHOWSTHE RESULTS IN SIX PATIENTS, OF WHICHTWORECEIVED SULFANILAMIDE, TWO
SULFATHIAZOLE, ANDTWOSULFADIAZINE. SOLIa LINE, REPRESENTSBLOODLEVELS. LYTIC STRAINS
ARE AS FOLLOWS; NO. I ............... NO. 2.._... N. 3.

FIG. 1. FAILURE OF SULFONAMIDEADMINISTRATION TO EFFECT THE STREPTOCOCCALANTIFIBRINOLYSIN TEST
in Vivo
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logical properties --of this organism will be pre-
sented elsewhere. The scarlet fever cases were of
special interest. In them sulfonamide adminis-
tration had no effect upon fibrinolysis but they
later developed increased amounts of antifibrinoly-
sin as a result of the hemolytic streptococcal in-
fection.

SUMMARYANDCONCLUSIONS

Evidence is presented to show that sulfonamide
administration, both in vitro and in vivo, has no
effect upon the streptococcal antifibrinolysin test.
The results of the in vivo experiments are not in
agreement with those reported from another lab-
oratory. The reasons for this discrepancy are
discussed.
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