
328 

11185 

Acute Toxicity, Absorption and Excretion of Sulfathiazole and 
Certain of its Derivatives." 

PERRIN H. LONG, JAMES W. HAVILAND AND LYDIA B. EDWARDS.~ 
From the Biological Division, Department of Medicine, The Joh.ns Hopkilts 

University School of Medicine. 

It has been repeatedly shown that the use of the peroral route of 
administration is not valid in assaying the acute toxicity of certain 
poorly soluble derivatives of sulfanilamide. Sulfathiazolel, is such 
a derivative and hence, in determining the acute toxicity of this drug 
and of its methyl and phenyl derivatives in mice, we have used the 
sodium salts of these compounds and have administered them by the 

TABLE I. 
-4ci.ite Toxicity of Sodium Salts of Sulfanilamide, Sulfapyridine, Sulfathiazole, 
Sulfathiazole Methyl and Suifathiazole Phenyl When Injected by Parenteral Route 

in Mice. 

Dose g/kilo 
mouse No. of No. % 

Compound subcutaneous mice dead dead 

Sodium Sulfanilamide 3.0 25 11 44 

Sulfap y ridine 

Sulf athia.zole 

0.5 
1.0 
1.5 

0.5 
1.0 
1.5 
1.75 
3.0 
2.25 
2.5 

Sulfathiazole Methyl 0.5 
0.75 
1.0 
1.5 

Sulf athiazole Phenyl 0.5 
0.75 
1.0 
1.5 
2.0 

15 
14 
14 

25 
25 
25 
25 
40 
25 
10 

25 
25 
25 
10 

25 
25 
25 
10 
10 

1 
7 
13 

3 
3 
6 
6 
17 
20 
10 

1 
17 
20 
9 

5 
7 
18 
9 
10 

7 
50 
93 

12 
12 
24 
24 
42 
80 
100 

4 
68 
80 
90 

30 
28 
72 
90 
100 

"This investigation has been supported by a grant from the Chemical Foun- 

t Fellowship in medicine supported by E. R. Squibb and Son. 
IFosbinder, R. J., and Walter, L. A., J. Am. Chem. Soc., 1939,61, 2032. 
2 Van Dyke, H. B., Greep, R. O., Rake, G., and McKee, C. M., PEOC. SOC. ESP. 

dation, Inc., of New Pork City. 

BIOL. AND MED., 1939, 4S7 410. 



TA
BL
E 

11
. 

B
lo

od
 C

on
ce

nt
ra

tio
ns

 of
 8

ul
f a

th
ia

zo
le

 F
ol

lo
w

in
g 

Si
ng

le
 P

er
or

al
 D

os
es

 o
f 

th
e 

D
ru

g.
 

B
lo

od
 c

on
ce

nt
ra

tio
ns

 m
g%

, 
hr

 f
ol

lo
w

in
g 

ad
m

in
is

tr
at

io
n 

of
 s

ul
fa

th
ia

zo
le

 
r 

1 
2 

4
 

8 
12
 

24
 

48
 

-
 Y

 
-
 -

 
-
 -
 

F
T

 
F

T
 

F
T

 
Sp

ec
ie

s 
g/

ki
lo

 
F

T
 

F
T

 
F

T
 

F
T

 
Mo

us
e 

0.5
 

10
.2
 1
1.
09
 

9.
8 
11
.0
 

3.
4 

4.
2 

1.
8 

2.
2 

S.
Tr

 
T

r 
S.

T
r 

T
r 

D
os

e,
 

f-3 

I
 

9
9

 
1.
0 

17
.5
 1
7.
8 

8.
0 

8.
6 

9.
6 
10
.2
 

4.
0 

5.
6 

M
an

 
0.
05
 

6.
3 

7.3
 

9
9

 
0.
05
 

3.
3 

4.3
 

9
9

 
0.
05
 

4.
8 

5.9
 

5.9
 

7.
2 

C
hi

ld
 

0.
05
 

3.5
 

4.
6 

9
7

 
0.
05
 

2.7
 

3.3
 

9
9

 
0.
05
 

4.
7 

4.
8 

9
9

 
0.
05
 

5.6
 

6.
3 

F
 =

 F
re

e 
Su

lf
at

hi
az

ol
e 

T
 =

 T
ot

al
 S

ul
fa

th
ia

eo
le

 
T

r 
=

 T
ra

ce
 

S.
T

r 
=

 S
lig

ht
 t

ra
ce

 

6.
3 

7.3
 

3.
2 

5.
3 

2.
2 

4.
0 

S.
Tr

 
1.6
 

8.2
 

8.
6 

3.6
 

5.0
 

2.
5 

3.
1 

S 
T

r 
1.5
 

2.3
 

4.
2 

T
r 

1.
3 

4.6
 

5.
7 

8.
T

r 
S.

T
r 

S.
T

r 
T

r 
3.

0 
4.
5 

1.
3 

2.
2 

3.
1 

3.
8 

1.
5 

2.
1 

S.
T

r 
T

r 
3.3
 

3.6
 

0.
9 

2.
1 

S.
Tr

 
T

r 
3.
4 

4.
1 

1.
3 

2.
1 

S,
T

r 
T

r 



330 SULFATHIAZOLE TOXICITY ABSORPTION AND EXCRETION 

parenteral route. Solutions of the sodium salts of sulfanilamide, 
sulfapyridine and of sul fathiazole and its derivatives in distilled 
water are very alkaline (pH 10-1 1 ) and, when they are absorbed into 
the blood and tissues, the sodium ion is split off, leaving the parent 
compound. Hence, by employing the sodium derivatives, it is pos- 
sible to determine with accuracy the true toxicity of the poorly soluble 
parent drug. 

In Table I are recorded data dealing with the acute toxicities of 
these compounds in mice. I t  is noteworthy that sulfathiazole, in 
comparison with sulfapyridine, has a relatively low degree of toxicity. 
Using the data presented in Table I we have calculated the LD50 for 
the sodium salts of sulfapyridine, sulfathiazole, sulfathiazole methyl 
and sulfathiazole phenyl. The LD5, for sodium sulfapyridine is 
f .O g per kilo with a standard error of t.08, for sodium sulfathiazole 
1.95 g per kilo with a standard error of t.08, for sodium sulfathia- 
zole methyl 0.86 g per kilo with a standard error of t.06, and for 
sodium sulfathiazole phenyl 0.9 g per kilo with a standard error of 
*.08. These results show, therefore, that the introduction of the 
methyl and phenyl groups increases the acute toxicity of sulfathiazole 
for mice by more than 50%. 

It has been shown before that unless data regarding the absorption 
and excretion of new sulfanilamide derivatives are available, the 
interpretation of experimental therapeutic results and the clinical use 
of such new compounds is difficult. In Table I1 are given data 
regarding the concentrations of sulfathiazole noted in the blood when 
the drug is administered by the oral route to mice and human beings. 
It is of interest that the curves of the concentrations of sulfathiazole 
in the blood of mice following a single peroral dose of the drug, 
more closely resemble those previously observed for comparable 
doses of sulfanilamide than those rioted from single doses of sulfa- 
pyridine. The drug is absorbed more readily and its concentration 
in the blood decreases more rapidly than does that previously noted 
for sulfapyridine. While it is impossible to judge accurately the 
degree of acetylation of the drug in the tissues of human beings from 
single dose experiments, our experience in the use of sulfathiazole 
in about 50 patients leads us to believe that its percentage of conjuga- 
:ion in the tissues is somewhat less than that noted for sulfapyridine. 
These observations are in harmony with those made by Van Dyke, 
et d.,* upon monkeys. 

These latter observers2 have reported that the degree of acetylation 
of sulfathiazole in the urine of rats and monkeys is definitely less 
than that of sulfapyridine. Our studies upon the excretion of this 
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332 LYMPHOGRANULOMA VENEREUM IN YOLK-SAC 

compound in human subjects confirm these observations. In Table 
111 are presented data bearing upon the excretion of sulfathiazole in 
the urine of human beings. At once, one is struck by the fact that 
in comparison with sulfapyridine, definitely less of the excreted sulfa- 
thiazole is present in the conjugated form. It is also interesting that 
che excretion of this compound, following a single oral dose, is 
generally complete within 24 hours, and that following such a dose, 
from 80% to 90% of the drug was recovered in the urine, thus de- 
noting that the absorption of sulfathiazole under conditions of the 
test, was much more complete than one would expect had the subject 
been given sulfapyridine. 

Conclusions. It has been shown that the acute toxicity of sulfa- 
thiazole (as measured by the parenteral injection of sodium salts) 
for mice is one-third greater than that of sulfanilamide, and about 
half that of sulfapyridine, sulfathiazole methyl and sulfathiazole 
phenyl. Sulfathiazole is absorbed more readily and is excreted more 
rapidly than is sulfapyridine. Because of its rate of excretion it is 
probable that doses of sulfathiazole spaced at intervals of 4 hours 
will maintain adequate concentrations of the drug in the blood of 
patients. 

We wish to thank E. R. Squibb and Son and the Calco Division of 
the American Cyanamid Company for supplying us with sulfathia- 
zole, and the Department of Medical Research of the Winthrop 
Chemical Company, Inc., for supplying the sulfathiazole methyl and 
the sodium salt of sulfathiazole phenyl. 
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Agent of Lymphogranuloma Venereum in the Yolk-Sac of the 
Developing Chick Embryo. 

GEOFFREY RAKE, CLARA M. MCKEE AND MORRIS F. SHAFFER. 
From the Squibb Institute for Medical Research, New Brunswick, N .  J .  

In the course of cheniotherapeutic studies, experiments were per- 
formed with a strain of the agent of lymphogranuloma venereum* 
in which passage-mouse brain was used as a source of virus. About 
one-third of all mice given intracerebrally 0.03 ml of 1 :lo0 dilution 
died. The L~50' was obtained with a dilution of 1 : 14. Because of 

* Obtained through the courtesy of Dr. Wm. L. Fleming, the School of Hygiene 

IReed, L. H., and Mueizch, H., Am. J .  Hyg., 1938, 27, 493. 
and Public Health, Johns Hopkins University. 


