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allowed to stand at room temperature for 30 
minutes. Two hundredths cubic centimeters 
of each mixture was then injected intracuta- 
neously into the skin of the rabbit within the 
previously marked squares. 

Interpretation of iyeutralization T e s t .  
Human sera produced erythema in the rab- 
bit’s skin within 24 hours, but the zone of 
redness disappeared by the third or fourth 
day. The lesions produced by Toxoplasma 
appeared by the end of the fifth day and 
consisted of maculopapular eruptions sur- 
rounded by a zone of erythema. By the 
eighth day the lesions resulting from the larger 
concentrations of organisms underwent central 
necrosis and the results were determined on 
the ninth day. Each lesion was accurately 
measured, drawn on transparent paper and 
described. Careful records were kept of the 
time of disappearance of the erythema, the 
appearance of the toxoplasmic lesions and the 
interval to the production of necrosis, to 
evaluate any individual variations in the type 
of reaction on different rabbits. By the four- 
teenth day the lesions produced by the more 
dilute mixtures began to blanch and the 

necrotic lesions became encrusted. The ani- 
mals usually died by the twenty-first day. Any 
reactions which could not be interpreted as 
conclusive were repeated on other animals. 

The serum of 2 individuals pre- 
vented the production of necrotic lesions in 
the skin of rabbits. These 2 persons were 
residents of the St. Louis area and had lived 
in this vicinity all their lives. Careful physical 
examinations were performed and were en- 
tirely negative. Examination of the eye 
grounds showed no pathologic lesions. A com- 
plete medical history was taken and no history 
of present or past illness was obtained that 
might be interpreted as a toxoplasmic infec- 
tion. Both individuals were unmarried girls 
of 18 and 21 years respectively. No positive 
tests were obtained from the group of unmar- 
ried non-residents, the married women, or 
from any of the men tested in this series. 

Conclusions. The sera of 2.7% of the indi- 
viduals in the St. Louis area that were tested 
showed the presence of a definite inhibitory 
factor on the necrotizing action of Toxoplasma 
in the skin of rabbits. 

Results. 
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Human Thyrotoxicosis : Response to Para-Aminobenzoic Acid. 

LOUIS BERMAN. (Introduced by S. Ansbacher.) 
O f i c e  c i i i t l  I,(iboratory at  1050 Park Azwiue,  S e t o  Y o r k  C i t y .  

The use of thiourea and especially of thio- thyrotoxicosis. I t  is also an unpredictable 
uracil in the treatment of hyperthyroidism was toxic drug which may produce serious and 
first suggested by Astw0od.l Apparently, uncontrollable effects, especially on the bone 
these compounds prevent thyroid hormone marrow and liver.” 
synthesis and numerous papers’ have appeared I n  view of the ever increasing clinical appli- 
showing that they are effective in mild or mod- 
erately severe cases of thyrotoxicosis and in 1 hstwood, E:. B., J. A .  M .  A.,  1943, 122, 78. 

2 Editorial, J. A.  M. A.,  1944, 126, 172. the preoperative prepration Of patients for 
3Rartels, E. C., J .  A .  &Y. As, 1944, a s ,  24. 

thyroidectomy.” The taste Of 4 Ra\vson, R. W., EvaIls, R. D., Means, J. H., 
thiourea makes thi~uracil the preferred thera- 
peutic agent, although the latter has been 
demonstrated clinically to give untoward reac- 
tions, including agranulocytosis,’ myxedema? 
skin eruptions, fever, and Indeed, 
according to a most recent report,’ “Thiouracil 
is an effective drug for the treatment of 1943, 127, 890. 

IB( , i ICOCk,  Tv. c., Lel,m,I,, J., and Coctcll, R. x., 
,I. (lli,,. E:ltdo., 1944, 4, 1. 

2 Gabrilovp, J. L., and Kcrt, M. J., J .  A. M .  A., 
1944, IM, 504. 

(i st. Johnston, c. R., Lancet, 1944, 2, 42. 
7 Gargill, S. L., and Lesses, M. F., J .  A .  M .  A., 
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cation of chemical substances in the treatment 
of toxic goiter, the results obtained with para- 
aminobenzoic acid (PABA) are deemed of 
value to the investigators and clinicians in the 
field. Although PABA had been investigated 
experimentally,8 there have been no reports 
as to its use in human thyrotoxicosis. The 
present communication sketches 3 cases with 
some detail and gives numerical data obtained 
with 6 patients in tabular form. 

My interest in the use of PABA for this 
purpose was aroused during the first half of 
1943 when I began employing its sodium salt 
parenterally in large doses in the treatment 
of a case of vitiligo? The patient was a 
34-year-old woman (See Table I, Case 1-F.H. j 

8 Astwood, E. B., J .  Phnrm. mid E x p .  Tlierap., 

9 Sieve, B. P., Virg. Metl.  Mo., 1945, 72, 6. 
1943, 78, '79. 

who had lost about 10 kg in the course of a 
year. Because of a few small patches of 
vitiligo on her hands, she was given injections 
of 5 g of the sodium salt of PABA every 
other day for about one week and then 1% 
g 6 times weekly. Her restlessness and ner- 
vousness subsided significantly after about 2. 
weeks of the daily therapy, then her sleepless- 
ness improved with a concurrent gradual gain 
in weight. Her basal metabolic rate (BMR) 
had dropped from +42 to +28 by the end 
of the first month. It was +12 after 3 
months and she had gained 10 kg in weight. 
At the end of year of the treatment, the 
patient was discharged, her BMR was re- 
corded as -5, her total weight gain was 15 kg 
and her serum cholesterol had risen from an 
initial 116 to 180 mg/100 ml. The patient 
was seen several times during the 15 months 
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following withdrawal of P.4B.A and no signs 
of recurrence of toxic goiter were observed. 

Case 3 (1I.R.) was first seen in October, 
1943, complaining of swelling of the neck, 
extreme nervousness, heart palpitation, a pecu- 
liar feeling of constant, unmotivated anxiety 
and crying spells for a period of about a year. 
She show.ed a markedly enlarged thyroid with 
characteristic exophthalmos. Six months be- 
fore, her BMR was +30 and thyroidectomy 
had been advised. She had refused surgery, 
but had taken intermittent rest cures, luminal, 
and iodine. Her weight had decreased gradu- 
ally from 59 to 45 kg. Improvement in ner- 
vousness and sleep appeared after 3 weeks of 
P-4B.A treatment, concurrent with a gradual 
gain in weight. After 9 months therapy, there 
was still some enlargement of the thyroid 
which had receded considerably. Neverthe- 
less, the patient remained well and when seen 
again 6 months later, stated that she felt per- 
fectly healthy and was working 8 hours daily 
as a secretary. 

Case 5 (L.M.) was first seen in February, 
1944. The patient stated that her illness had 
lasted about 8 months during which time she 
had lost 23 kg .of weight, had attacks of palpi- 
tation and constant nervousness. She had 
been given daily injections of prostigmin in 
December, 1943, when her BMR had been 
found by a clinical laboratory to be +40. 
Subsequently, the palpitation and feeling of 
heart pounding had been somewhat relieved, 
but her general condition became even worse. 
Simultaneously with PABA therapy her weight 
increased and after 3 months the patient was 
able to go about her housework and to sleep 
well. At the end of 8 months treatment, the 
patient felt well and remained so for the 

following 4 months when she was last seen. 
Table I summarizes the data obtained on 

the first 6 patients with thyrotoxicosis. PA4BA 
was always administered parenterally in form 
of its sodium salt and the effect of oral therapy 
is being determined. Seven additional hyper- 
thyroid cases are at  present under treatment. 
In none of the patients did untoward reactions 
ever occur, thus confirming the remarkably 
low toxicity of PABA observed in the treat- 
ment of typhus."' 

It is not intended to offer any speculations 
as to the mode of action of PABA, but com- 
parative experimental studies have been 
started with PABA, thiourea and thiouracil 
to demonstrate their respective roles in thyroid 
and pituitary activity. A change in intestinal 
flora, as a factor contributing to the beneficial 
results obtained, is a possibility in the light 
of Landy's analyses reported by Kornberg 
et al." showing a 100-fold concentration of 
PABA in the cecum of rats treated paren- 
terally with 50 mg of PABA per kg body 
weight, i e . ,  approximately the same dosage 
given to the patients reported in the present 
communication. 

Whatever the mode of action may be, 
PABA is a naturally occurring substance with 
a very favorable therapeutic index.'" I t  was 
found to have definite beneficial effects in 6 
cases of hyperthyroidism receiving its sodium 
salt parenterally. 

10 Ycwnians, A., Snyder, J. C., Murray, E. S., 
Zarfonetis, C. J. D., and Eckc, R. S., J .  A .  M .  A.,  

11 Kornberg, A., Daft, F. H., and Scbrell, W. H., 

12 Ansbachcr, S., Vitamins and Hornioiies, 1944, 

1944, 126, 349. 

b. IJ io l .  Chcni., 1944, 1.55, 193. 

2, 21.5. 


