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Brief Communication 

Evaluation of a Direct Agglutination Test for 
Detection of Antibodies Against Toxoplasma gondii 
in Cat, Pig and Sheep Sera 

The protozoan parasite Toxoplasma gondii is 
the causative agent of the zoonosis toxoplas­
mosis. In sheep and goats, it is one of the most 
prevalent causes of infectious abortion. Also 
in pregnant women, a primary infection can 
result in miscarriage. Humans acquire the in­
fection either by ingestion of oocysts excreted 
by cats, the definitive host of the parasite, or 
by eating raw or undercooked meat from la­
tently infected animals (Dubey & Beattie 
1988). In Sweden, toxoplasmosis is a notifi­
able disease, and cases of clinical disease in 
humans as well as animals must be reported. 
In both veterinary and human medicine sero­
logical assays based on detecting the humoral 
antibody response of the host against the par­
asite are used as diagnostic tools. So far, solid 
phase assays, such as the indirect fluorescent 
antibody test (IFAT) and the enzyme-linked 
immunosorbent assay (ELISA), have been 
widely used to diagnose T. gondii infection in 
many species including cats, pigs and sheep 
(Dubey & Beattie 1988). However, both IFAT 
and ELISA require appropriate anti-species 
specific immunoglobulins (lg) that must be 
carefully evaluated for each species prior to 
use. This makes these assays complicated and 
time consuming. Consequently, alternative, 
simpler methods that do not require specific 
antisera would be of great value. The direct 
agglutination test (DA), which is based on the 
principle that formalin-treated organisms ag-

glutinate in the presence of specific IgG anti­
bodies, is such an assay (Fulton & Turk 1959). 
The DA-test is widely used in human medi­
cine as a screening test for T. gondii infection 
but it has not yet been thoroughly evaluated 
for use in veterinary medicine (Uggla & Bux­
ton 1990). 
In the present study, the applicability of a 
commercially available DA-test (Toxo­
Screen DA; bioMerieux, Marcy-l'Etoile, 
France) was evaluated for use in cats, pigs and 
sheep. Its sensitivity and specificity was evalu­
ated by comparison with the IFAT, and its fea­
sibility as a laboratory method was con­
sidered. 
In total, 60 feline, 60 porcine and 58 ovine sera 
were analysed both by Toxo-Screen DA and 
by the IFAT. The majority of the sera were ob­
tained from field cases, while 15 porcine sera 
were from specific disease free (SPF) pigs and 
15 ovine sera were from sheep experimentally 
inoculated with T. gondii oocysts. Thirty sera 
from each species had previously been 
deemed positive by IFAT or ELISA. In addi­
tion, positive and negative species specific 
control sera were used in both the DA-test 
and the IFAT. 
The IFAT-test used in this study has been de­
scribed in detail earlier (Uggla & Hjort 1984). 
Briefly, T. gondii tachyzoites smeared on mi­
croscopic slides (Toxospot IF; bioMerieux) 
were incubated for 30 min with sera serially 
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Table 1. Comparison between d1rect agglutlonation test (DA) and ind1rect fluorescent antibody test (IFAT) 
for detection of antibodies agamst T gondu m cat, pig and sheep sera. 

Sera positive 

Cat DA pos1t1ve 27 
(n = 60) negative 1 

Pig DA positive 30 
(n = 60) negative 0 

Sheep DA pos1t1ve 31 
(n = 58) negative 0 

diluted in twofold steps starting at 1:40. After 
washing twice in phosphate buffered saline, 
pH 7.2 (PBS), antibodies were localised de­
pending on the source of the serum either 
with: (1) fluorescein (FITC)-labelled rabbit 
anti-cat lg (Organon Teknika Int., Turnhout, 
Belgium); (2) FITC-labelled rabbit anti-pig lg 
(Dakopatts, Copenhagen, Denmark); or (3) 
FITC-labelled rabbit anti-sheep lg (Dako­
patts ). Subsequently, cover glasses were 
mounted with buffered glycerine and the 
preparations read under an oil immersion lens 
at a magnification of 400x in a fluorescence 
microscope (Leitz Orthoplan, Germany). An 
unbroken peripheral line of bright fluores­
cence around the organisms was considered as 
a positive reaction. Sera were deemed posi­
tive if a positive reaction was observed when 
tested at dilution 1:40. The value of the titre 
was determined as the highest dilution giving 
a positive reaction. 
The DA-test was performed in accordance 
with the instructions of the manufacturer. 
Briefly, all sera were analysed in duplicates in 
U-shaped microtitre wells. Prior to applica­
tion, sera were diluted 1:20and1:2000 in PBS, 
and 25 µl of the diluted sera were added to 
each well. Two wells on each plate were filled 
with 25 µl PBS and served as antigen controls. 
In addition, wells on each plate were filled 
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IFAT Senst- Spec1-
negative tlVlty f1c1ty 

1 
31 0.96 0.97 

0 
30 1.00 1.00 

0 
27 1.00 1.00 

with control sera; 2 each with the purchased 
positive and negative control goat sera and 2 
each with positive and negative species spe­
cific control sera from our own sources. Then, 
in order to reduce non-specific agglutination 
(Desmonts & Remington 1980), 25 µl 0.2 M 2-
mercaptoethanol (2ME) in PBS was added to 
each of the 96 wells of the plates giving a final 
serum dilution of 1:40 and 1:4000, respec­
tively. Finally, 50 µ! of the antigen suspension 
diluted 1:5 in boric acid buffered saline, pH 
8.95 (BABS), was added per well. The plates 
were covered with self-adhesive sheets, 
placed on a shaker for 1 min and then incu­
bated for 5 h at room temperature (18-25°C) 
before reading. If required, a second reading 
was done after 18 h of incubation. A sample 
was regarded as positive when the antigen ag­
glutinated in a mat covering about half of the 
well base. In order to quantify the serum titre, 
the 1:20 and 1:2000 serum dilutions were seri­
ally diluted by three-fold steps and analysed 
as described above. The value of the titre was 
determined as the highest dilution giving a 
positive reaction. 
As seen in Table 1, 176 (99%) of the 178 sera 
analysed showed equal qualitative results in 
both tests (positive or negative). Among the 
feline sera one serum proved negative in the 
IFAT but positive in the DA, and one serum 
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Figure 1. Comparison of antibody htres against T. gondi1 detected by direct agglutionation test (DA) and m­
direct fluorescent antibody test (IFAT), in 27 cat ( X ), 30 pig(•) and 31 sheep (o) sera. 

showed the opposite discrepancy. However, 
the Toxo-Screen DA titres were in general 
higher than the titres scored by the IFAT 
(Fig. 1). 
The present study clearly shows that when 
compared to IFAT, the Toxo-Screen DA is a 
sensitive and specific assay for the detection 
of antibodies to T. gondii in sera from cat, pig 
and sheep. There were only 2 exceptions to 
the excellent agreement between the qualita­
tive results obtained by the 2 assays. The 
reason why 1 serum proved negative in the 
Toxo-Screen DA but positive in the IFAT 
may have been that this serum was collected 
at an early stage of infection and thus con­
tained IgM antibodies only. Addition of 2ME 
in the Toxo-Screen DA probably eliminates 

both non-specific agglutination of "normal" 
lgM and agglutionation of T. gondii specific 
IgM (Desmonts & Remington 1980). In the 
other case, with a positive Toxo-Screen DA 
(titre 1:40) and a negative IFAT result, the ex­
planation for this outcome could be either 
that the Toxo-Screen DA detects an ex­
tremely low level of antibodies or that the 
DA-test showed a false positive result. 
This study also shows that the Toxo-Screen 
DA method has several advantages in veteri­
nary routine diagnostics. As this test does not 
require anti-species specific immunoglobulin 
preparations the same procedure can be used 
for all kinds of sera. The reliability of the test 
is checked by control sera as well as an anti­
gen control. Furthermore, the DA-assay is 
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rapid and easy to perform and does not re­
quire any sophisticated equipment. 
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