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The poor correlation between the presently
used skin test(1) for toxoplasmosis and the
more reliable methylene blue dye test for se-
rum antibodies has been reported(2,3). This
discrepancy may arise from use of an essen-
tially unstandardized skin test antigen(4).
One of the technical difficulties in securing a
standardized antigen has been the efficient
separation of the toxoplasma from the cells of
the peritoneal exudate of the infected mouse.

The procedure described here provides a
method to secure a skin test antigen essen-
tially free of exudate cells and standardized
by count of the toxoplasma. The use of this
standard antigen made possible an investiga-
tion of standard procedures for reading and
evaluating the skin test.

Preparation of skin test antigen. Aseptic
technic, sterile solutions and sterile equip-
ment were employed at all times. All centri-
fugations were in No. 1 International Centri-
fuge, rotating radius 20 cm.

The peritoneal exudate from 25 adult Web-
ster mice, which had been infected 3 to 4 days
previously with RH strain 7. gondii, was col-
lected into a 50-ml centrifuge tube and diluted
1:5 with saline. After centrifugation of this
supension at 2500 rpm for 30 minutes, the
supernate was removed. The solids were re-
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suspended in one ml saline by expelling the
total contents several times through a 27-
gauge needle attached to a one-ml syringe. A
30-gauge needle was then substituted on the
syringe and the total contents expelled 10-15
times while exerting as great pressure as pos-
sible on the plunger of the syringe and hold-
ing the needle at right angles to, and at a
distance of one to two cm from the bottom of
a 20-30-ml vaccine bottle. Air bubbles were
allowed to escape between expulsions as foam-
ing appeared to interfere with the splitting
process. Rubber gloves were worn and work
proceeded under a protective hood at this
stage.

Microscopic examination determined the
complete disruption of the exudate cells. The
total contents were diluted with 10 cc saline,
transferred to a 15-ml siliconized centrifuge
tube with a water tight seal, and placed in a
56°C water bath for 60 minutes. Subse-
quently the solids were evenly dispersed by
withdrawing and expelling the total contents
several times through a 27-gauge needle on a
20-ml syringe. The cellular debris was sepa-
rated from the toxoplasma by centrifugation
at 600 rpm for 60 minutes and the supernate
discarded. This procedure was repeated, if
indicated, for better separation.

The toxoplasma were next suspended in a
sufficient volume of saline to permit reliable
counting with a haemacytometer, and total
number of organisms was determined. The
suspension was placed in a 56°C water bath
for 60 minutes, then centrifuged in a 50-ml
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TABLE I. Efficiency of Exudate Cell Removal.

Exudate (million/mh)

Original  Expelled % change
R.H. strain
Exudate cells 164 6 D69 decrease
Toxoplasma 312 385 23% increase
Gracewood strain
Exudate eells 116 7 953 decrease
Toxoplusma 159 285 799 inerease

centrifuge tube at 2500 rpm for 45 minutes.
After the supernate was discarded, the toxo-
plasma were resuspended in 0.3%¢ phenolized
saline to the desired concentration and re-
counted. The final preparation was checked
for sterility by mouse inoculation and thio-
glycollate culture.

The efficiency of this technic is shown in
Table I. The Gracewood strain was isolated
from a swine herd with subclinical toxoplas-
mosis(5). The percentage increase in toxo-
plasma varied with the stage of infection and
with the 2 strains used.

Standardization of skin test antigen. The
following standard procedures for skin test-
ing were maintained. A skin test dose of 0.1
ml was injected intracutaneously on the inner
forearm, and the erythema and induration
produced at 48-72 hours (preferrably ob-
served in daylight) were recorded in milli-
meters. Simultaneous skin tests on the right
and left arms of the same individual provided
comparative reactions.  Preliminary skin
tests were made on 13 known positive white
individuals and provided evidence that degree
of skin reaction was related to number of or-
ganisms injected. All produced at least 6 mm
of erythema or induration to an antigen of 2
million toxoplasma/ml, but only 8 had this
much reaction to an antigen of 200,000 toxo-
plasma/ml.

Further skin testing, with concentra-
tions up to 5 million organisms per ml,
indicated that an antigen containing 1-11%
million toxoplasma per ml would produce
easily read but few extensive reactions on
known positive individuals. This concentra-
tion of toxoplasma was then established as the
standard antigen. A comparative study of
the standard antigen and the Frenkelt anti-
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gen was made on 126 selected individuals and
showed 96% agreement when a minimum of 5
mm of either erythema or induration was re-
quired for a positive reaction. The 2 antigens
produced approximately equal areas of eryth-
ema. However, the standard antigen pro-
duced more induration. The data showed 43
reactors with at least 5 mm of induration in
response to the standard antigen, but only 33

similar reactors to the Frenkel antigen.
Standardization in reading the skin test.
Blood samples for the methylene blue dye
test were secured from those individuals in
the previous study who produced at least 5
mm of erythema or induration to the stand-
ard antigen. A titer of 1:4 was considered
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the dye test and skin test when related to
degree of skin reaction.

The false positive skin test is defined as
one in which the skin test is recorded as posi-
tive, but the dye test is negative. The false
negative skin test is one in which the skin
test is recorded as negative, but the dye test
is positive. Graph 1I shows a definite curve
with a peak of 95% correlation when a mini-
mum of 7 mm of skin reaction is required for
a positive skin test. Increasing numbers of
false positive skin tests occur as smaller reac-
tions are accepted as positive. Increasing
numbers of false negative skin tests occur as
larger reactions are required for positivity,
e.g., there is 959% correlation with the dye
test if 7 mm of reaction is required for a posi-
tive skin test, but there is only 67% correla-
tion if 10 mm is required.

Methylene blue dye tests were made on
blood samples from 47 skin test negative in-
dividuals of the comparative study. Only one
individual had a positive dye test, i.c., pre-
sented a false negative skin test. It has been
established that the incidence of toxoplas-
mosis in most populations increases in older
age groups(6). Also it is known that the dye
test becomes positive before the skin test dur-
ing the course of infection(2). Therefore,
dye tests were made on 19 skin test negative
individuals over 20 years of age who resided
in an area of known high incidence of toxo-
plasmosis (7). Only 2 false negative skin tests
were revealed, although this group presented
a sample of population possibly expected to
show many false negative skin reactions.

Discussion. All skin tests cannot be meas-
ured with exactness, but it is evident from
Graph II that there is a range of skin reac-
tion to a standard toxoplasma antigen which
encompasses a high degree of correlation with
the dye test. The identification of this range
of skin reaction for a standard antigen would
increase the reliability of the skin test for
epidemiological and clinical use.

The present data suggest that false nega-
tive skin reactions are caused not only by the
absence of skin allergy to T. gondii, but also
by the lack of a standard antigen and stand-
ard procedures for reading the skin test.

Further study of the whole body antigen
showed that the toxoplasma did not remain
intact over a long period. Four months after
preparation, the toxoplasma count had de-
creased by 50%. It may be that the more
stable antigen will be one that is standardized
by count of the organisms, but that the final
preparation consists of the soluble products
of the toxoplasma. This point is being in-
vestigated. The present study was conducted
with a standard antigen one to two months
after preparation.

Summary. A skin test antigen for toxoplas-
mosis was prepared by liberation of the intra-
cellular organisms and separation of the toxo-
plasma from the cellular debris. Standardiza-
tion by count showed that an antigen of 1-11%
million organisms per ml produced skin reac-
tions of a desirable clinical range. This
standard antigen produced skin tests result-
ing in 95% correlation with the dye test when
a minimum of 7 mm of either erythema or in-
duration was required for a positive reaction.
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