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A Tween-ether preparation of Toxoplasma gondii antigen
for the complement fixation test *
J. POKORN',1 Z. FRCHBAUER,2 B. tURIK,' & M. ZASTtRA 1

The preparation of Toxoplasma antigen for the
complement fixation test is usually carried out by
disintegrating the toxoplasmae obtained from mouse
peritoneal exudate (Sabin, 1949; Steen & Kass, 1951;
Uminski, 1956; Cutchins & Warren, 1956; Cooney,
Kimball & Bauer, 1958; Jira & Bozdech, 1960; Jira,
Bozdech & Heyberger, 1961), chicken chorioallantoic
membranes (Warren & Russ, 1948; MacDonald,
1949; Afzelius-Alm & Hahn, 1953; Uminski, 1956;
Jfra, Bozdech & Heyberger, 1961), or various tissue
cultures (Schuhova, Zavadova & gtumpa, 1963; Tog-
Luty, 1967) and eluting them with physiological
saline. The disintegration is usually carried out by
means of cryolysis or ultrasonic treatment (Westphal,
1951; Cutchins & Warren, 1956; Uminski, 1956). As
most ofthese methods are very time-consuming, how-
ever, we have tried to prepare a more potent antigen
by extracting the lyophilized sediment obtained after
centrifugation of the exudate with a mixture of ether
and Tween-80.

Materials and methods

Toxoplasmae were obtained from the peritoneal
exudate of 18-20-g mice on the third day after
inoculating them intraperitoneally with the human
P-strain of Toxoplasma gondii: each mouse was in-
oculated with approximately 106 toxoplasmae. This
inoculum killed the mice after 4 or 5 days and thus
the exudate had to be collected on the third day,
when the maximum amount of exudate could be
obtained without antibodies. The exudate was cen-
trifuged at 2 500 rev/min for 20 min. Part of the
sediment was resuspended in deionized water, dis-
pensed into ampoules, and lyophilized. The re-
,mainder was weighed and stored at -18°C. One
gram of wet sediment corresponded to approximately
100 mg oflyophilized product and 1 mg oflyophilized
product contained approximately 108 toxoplasmae.
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Frozen-thawed antigen (FT) was prepared from
the sediment stored at -18°C (Jira & Bozd6ch,
1960). The weighed sediment was resuspended in
PBS, at pH 7.38, and homogenized for 5 min in a
refrigerated Potter-Elvehjem glass disintegrator." The
suspension was then frozen and thawed four times
(at - 78°C and 37°C, respectively). After another
brief period of homogenization, it was centrifuged at
2 500 rev/min for 30 min. The supernatant fluid
obtained was again frozen and thawed four times
and then centrifuged at 22 000 g at +4°C for 20
min. The supernatant fluid was diluted with PBS to
ten times the wet weight of the original sediment.

Tween-ether antigen (TwE) was prepared from the
lyophilized sediment. The lyophilized product was
resuspended in deionized water, in the proportion of
5.56 mg to 1.0 ml of water, and was homogenized
under refrigeration twice for 5 min with a 5-min
pause in between. One ml of cold anhydrous ether
and immediately afterwards 0.1 ml of a water solu-
tion of Tween-80 were added to each 1.0 ml of the
suspension. The mixture was agitated gently on a
mechanical shaker for 10 min. After this it was held
at +4°C for about 20 min; this resulted in the
separation of the two phases. The water phase, at the
bottom, was removed and freed of ether remnants by
bubbling air through it. The product was frozen and
thawed (at - 78°C and at + 37°C in a water bath)
once and centrifuged for 20 min at 22 000 g at 4°C.
The supernatant fluid, i.e., the antigen, was stored
either lyophilized or frozen (- 60°C). The water
solution of Tween-80, containing 10 mg of Tween
per ml, was prepared fresh every time.

Control antigen was prepared from the spleens of
healthy mice that were negative in the Sabin-Feld-
man test. The spleens were homogenized in deionized
water and the suspension was lyophilized. TwE was
prepared from the lyophilized product in the same
manner as the toxoplasma antigen.

Control sera. The antiserum used in all the tests
was lyophilized human serum obtained from a patient
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Fig. 1. Box-titration patterns of various ani
rations, each of which contained 5 mg/ml o
Toxoplasma material.

with acute toxoplasmic lymphadenitis an
a CFT titre of 1: 512-1: 1 024. Human
SFT-negative serum was used as the negat

Complement fixation test (CFT). TI
were titrated by the microreaction of C
and/or the modified reaction of Fulton
(Fulton & Dumbell, 1949; Zdvadova, F
Vonka, 1967). Antigenic properties were
by means of two-dimensional titration of
serum. Both components were diluted in
series beginning with a dilution of 1: 4.
6-8 antigens were titrated at one time.

Sabin-Feldman test (SFT). The modific
tera, Hubner & Pokorny, 1962) based or
of Sabin & Feldman (1948), Desmonts
Beverly & Beattie (1952) was employed.

Results
The antigens listed in each figure wN

prepared from a single Toxoplasma samp

ether- ing homogenization in deionized water, as described
tween above, aliquots were taken from the suspension.Fig. 1 shows the effect of ether only, Tween only,

and Tween and ether in combination. All three
antigens contained 5 mg of lyophilized Toxoplasma
mass per 1 ml.
The stability of TwE during long-term storage in

both the lyophilized and the frozen state is shown in
Fig. 2. The resistance of the antigen when maintained
at 37°C and 56°C for 30 min is illustrated in Fig. 3.

f lyophrlipad Fig. 4 presents the mean values of titration results
of 10 antigens prepared by the FT and TwE methods.
The figures relate to antigens prepared during the
past 2 years for the normal diagnostic needs of the

d displayed laboratory.
CFT- and Anticomplementarity appeared in only some

tive control. batches of the TwE antigens in the dilution 1: 4. The
ie antigens results with control antigen were negative.
asey (1965) Fig. 5 and 6 give the results of testing 90 sera of
& Dumbell healthy blood donors by the complement fixation
:utinova & test, with both types of antigen, and by the Sabin-
determined Feldman test.
antigen and Discussion
a geometric There was a clear difference between the titration
As a rule,

results with the FT antigens and those with the TwE
antigens. As a rule, FT antigens exhibit an optimum

:ation (Zas- in the dilutions from 1: 4 to 1: 16 and their potency
i the works drops steeply thereafter. It is characteristic of the
(1954), and TwE antigens that they give a wide plateau of usable

dilutions, from 1: 4 to 1: 64, despite being prepared
from half the amount of. toxoplasmae. The final
concentration of the FT antigens is 1: 10 in relation

,ere always to the wet weight of the Toxoplasma sediment, while
le. Follow- the TwE antigen concentration is 1: 20 (5 mg of the
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Fig. 3. Stability of the Tween-ether antigen when
maintained at 37°C or at 56°C for 30 min.

lyophilized product corresponds approximately to
50 mg of wet sediment). The protein nitrogen values
of the TwE antigens are also approximately half
those of the FT antigens (e.g., FT antigen, 0.92 mg
N/ml; TwE antigen, 0.55 mg N/ml). Thus, the TwE
antigens seem to be purer. The explanation probably
lies in the combined effect of the ether on delipidiza-
tion, and of the Tween on the solubility of the antigen
protein. Neither ether alone, nor Tween alone, will
increase the potency of the antigen. The amount of
Tween has a decisive influence on the quality of the
antigen. The optimum amount is 1-2 mg of Tween
per 5 mg of the lyophilized product in 1 ml of water
together with 1 ml of ether. A larger amount ofTween
decreases the potency of the antigen. The sequence of
adding the agents had very little effect on the result.
The quality of the antigen was not affected either by
an increase in the agitation time, beyond 15 min, or by
a difference in the temperature of preparation (+4°C
or room temperature). The activity of the antigen,
whether lyophilized or stored frozen at - 60°C, re-
mained unchanged for at least 6 months. To save
space, Fig. 2 gives only the titration results from the
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Fig. 4. The average of box-titrations of 10 FT antigens
and 10 TwE antigens.
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Fig. 5. Comparison of the results of complement
fixation tests on 90 sera using an FT antigen and a TwE
antigen.

beginning and the end of the observation period. The
antigen was actually tested each month and the results
were the same as those presented.
The best way to evaluate antigenic potency is

considered to be that recommended by Casey (1965),
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Fig. 6. Comparison of the results of complement
fixation tests (with TwE antigen) and of Sabin-
Feldman tests on 90 sera.
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the criterion for antigenic quality being its optimum
(=working) dilution. To compare the antigens, the
consumption of Toxoplasma mass (economy) and
protein nitrogen (purity) were calculated. TwE anti-
gens are more economical than FT antigens (see
Fig. 4). The most frequent optimum dilution of FT
antigens was 1: 8, while with TwE antigens it was
1: 32 (in two instances 1: 16). One gram of wet
Toxoplasma sediment yielded approximately 80 ml of
antigen by the FT method or approximately 640 ml
of equally good TwE antigen.
A total of 90 blood donor sera were examined- by

the complement fixation test using both types of
antigen and by the Sabin-Feldman test. A group of
healthy individuals, i.e., who had mainly low anti-
body titres, was considered more suitable for assay-
ing the sensitivity of the antigen as when high anti-
body titres are present there may be good corre-
spondence in positivity even with an antigen of
inferior quality. Complete correspondence in positi-
vity and negativity between the two antigens was
found. The TwE antigen gave titres one dilution step
higher with two-thirds of the sera. All sera positive
by CFT were also positive by SFT (Fig. 5 and 6).
An interesting and simple method of preparing

Toxoplasma antigen for CFT by carbonate extraction
was described by Pettersen (1968). However, the
optimum dilutions with this antigen are in the range
of 1: 4-1: 8. We prepared two batches of Pettersen's
antigen and obtained results analogous with the
original results.
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A test survey of measles in a rural community in India
USHA SHAH,1 K. L. BANERJI,2 A. N. D. NANAVATI,3 & NASEEMA A. MEHTA4

Measles is a disease of worldwide distribution,
usually confined to the younger age groups. Mortality
from measles is believed to be high, especially in
communities with a poor nutritional status. Many
workers further believe that measles is followed by
an unduly high incidence of tuberculosis, severe
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malnutrition, and, sometimes, by physical and mental
retardation that may be of graver significance to the
community than is generally appreciated. No reliable
data on measles, or on its long-term consequences,
are available in India, since epidemiological infor-
mation is scanty and unreliable. The alarming pic-
ture drawn by Taneja, Ghai & Bhakoo (1962) is too
full of approximations and extrapolations to be con-
sidered as a factual representation. Long-term pro-
spective studies are financially prohibitive while re-
trospective studies are of doubtful significance unless
the accuracy of the data can be ensured.
A significant observation made during a recent


