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ABSTRACT

AIM To egtablish an immunosorbent agglutination assay (1SA GA)for detection of IgM antibodies againg Toxopl as-
ma gondii. METHODS In the ISA GA ,wellsof microtiter plates were coated with anti- human IgM antibodies and seded
with 1 % bovine serum dbumin. After the test sera were added and incubated ,theplates were washed , T. gondii tachy-
Z0ite antigen sugpenson was added , and incubated overnight at 37 . The I1SA GA results were eva uated by comparing
with those detected by Danish ISA GA and EL ISA and those detected by dide enzyme immunoassay (S EIA) . RESUL TS

Forty-four sera from Danish pregnant women were tested by the IgM-1SA GA ,41(93. 2 %) were condstent with the
Danish results. Sxty-seven sera from Danish and Shangha pregnant women were detected by IgM-IgM-1SAGA and S
EIA , the tota condgstency rate was 92. 5 %. A dgnificant correation was found between the titersof the ISAGA and S
EIA ,with a Pearson correlation coefficient of 0.589( P < 0.001) . The titersof 1SA GA were eéghteen times higher than
those of S EIA. This method enables the detection of IgM antibodies as low as gproximatey 0.08 U/ ml . CONCL U
SION The IgM-1SA GA is therefore sendtive, Pecific, easy to perform, and is usful for mass screening and diagnosng

recent Toxoplasma infection or reactivation.
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Toxoplasma gondii is a protozoan paradte of world-
wide distribution that causes both anima and human toxo
plasmoss. Diagnoss of toxoplasmoss is routindy based
on serologicd tests because detection by histologicd examr
inations of biopsy specimensor by islation of T. gondii
from body fluids or tissuesis rather difficut and inpracti-
cd. Snce the introduction of the dye test by Sabin and
Feldman (1948) for detecting Toxoplasma antibodies,
many serologicd techniquesinduding the complement fix-
ation, indirect hemaggutination (1HA) , indirect inmr
muro-fluorescence  antibody ( IFA) tests and en
zyme-linked immunosorbent assay ( EL1SA) have been
used. The detection of Toxoplasma specific IgM by 1FA
and EL ISA isvauablefor rgpid diagnossof acute congen-
itd and acquired toxoplasmoss. Recently, an inr
munosorbent aggl utination assay (ISAGA) has been in
troduced for the determination of IgM antibodies against
Toxoplamal’ ®! and the 1SAGA commerdd kit is now
avalablel® ¢, The amof the present study was to estar
blish an ISA GA for detecting Toxoplasma edfic IgM
antibo-dies.

MATERIALS AND METHODS

Preparation of antigen
Tachyzoitesof the RH strain of Toxoplasma gondii

were purified and fixed as previoudy described for the di-

immunodiagnoss, IgM-1SAGA

rect agglutination test!® . Briefly, the tachyzoites ob-
tained from peritoned exudatesof mice infected for 3 days
were washed with PBS (pH7. 2) and treated with 0. 25 %
trypsn (Difco, USA) in PBSfor 30 minat 37 , and
then washed five times as described above. After centri-
fugation, the parastes were sugpended in 6 % formdde
hyde slution and kept overnight at 4 . Following fixa
tion, the paradtes were washed three times in PBS and
resugpended in an adkaine buffer at a concentration of 2 x
10" organisms per ml. The supendon of antigen was
sored at 4  until used.

Anti-IgM serum

A goat antiserum to purified human IgM ( Shanghai
Ingtitute of Biologicd Products) was purified by 33 %
ammonium sulfate predpitation and DEAES52 cdlulose
(Whatman, UK) and stored at - 80 until used.

Human serum samples

Forty-four sera from Danish pregnant women, 33
serafrom Shangha pregnant women, and 1 internationd
gstandard for human anti- Toxoplasma serum, 2 000 irnr
ternationd units per ampoue, WHO Internationd Labo-
ratory for Biologicad Standards.

IgM- ISAGA

The assay was conducted as follows the wells of
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U-shgped microtiter plates (Nunc, A/ S, Inter Med,
Denmark) were firgt coated with 1001 of the anti-hu-
man IgM dilutedin 0. 05 mol/ L carbonate buffer (pH9. 6)
. The plates were gtored overnight at 4  or incubated
for2 ha 37 , and washed three timesfor 5 min each
with PBS containing 0.05 % Tweenr20 (PBST). The
wells were then sedled with 100M | of 1 % bovine serum a-
bumin in PBS and dored at 4  until used. After the
plates were washed, 100U of each serum sanple diluted
seridly from 1 20 in PBST was added to the wells, and
the plates were incubated at 37 for 2 h. After the
plates were washed as mentioned above, 50M 1 of the sus
penson of antigen was added to the wells and incubated
overnight at 37
negative control were incuded. The pattern of agg utina
tion was read asprevioudy described. ¥ The ISA GA titers

In each test, a postive control and a

=1 20 for IgM were regarded as podtive.

The optimd concentrations of anti- IgM antibodies to
be used for the 1SA GA was determined by checkerboard
titration usng the international standard serum as the po-
dtive control and a pool offive sera obtained from hedthy
The results of
dfectsof various concentrations of anti-IgM antibodies by
ISA GA showed that at lower concentrations of anti- IgM
antibodies fa s=- negative results might occur in sera conr

newborn infants as the negative control.

taining low concentrationsof IgM antibodies aganst Tox-
oplasma. To attain a high degree of edficity and seng-
tivity , a concentration of anti-lIgM antibodies of 30U g
501 g per ml seemed to be optimd for the subsequent de-
tection.
Ref erence tests

Danish tests (IgM-1SAGA and IgM-EL ISA)
were performed by the laboratory of Professor Eskild
Side
enzyme immunoassay (S EIA) was performed in this
In the SEIA, forrmainfixed tachyzoites
were dropped onto grease-free clean dides, air-dried in
a refrigerator and stored at 4  until needed. Serum
samples were tested with two-fold dilutions starting
from 1 5. A horseradish peroxidase-labeled rabbit anti-
human IgM oonjugate (Sno-American Biotechnology
Co. Shanghai Branch) was used at a dilution of 1 20.
The S EIA titers =21 5for IgM were regarded as pos-

Pertersen, Statens Serumingitut , Denmark.

center.

tive.

RESW TS

Among forty-four Danish pregnant women sera test-
ed in this Center, 27 (61.4%) were posdtive and 17
were negative by ISAGA , whereas in the laboratory of
Profesoor Eskild Petersen, 30 (68.2 %) samples were
postive and 14 samples were negative by Danish teds.
When compared our results with Danish results, thepos-
tive condstency rate was 100. 0 %(27/ 27) , the negative
consstency rate was 82. 4 %(14/ 17) , and the totd cornr
dstency rate was 93. 2 %(41/ 44) .
Serum samples from thirty-four Danish pregnant women
and thirty-three Shangha pregnant women were exami ned
by ISAGA and dide EIA. The results showed that the
positive condstency rate was 85.2 % (23/27) . The two
tests disagreed in 7.5% (5/67) of the samples. The
rdative titersof the |SA GA compared with S EIA for 67
ra are shown in Table 3. Of the 40 serafound negative
by ISAGA, 39 (97.5%) were d negative by SEIA.
Four sera were postive by the ISAGA but gave negative
resutsin SEIA. Asshownin, a dgnificant corrdation
was found between the titers determined by ISA GA and
SEIA , with the Pearoon correation codficient of 0. 589
(P<0.001) , and the ISAGA titers were eghteen times
higher than S EIA titers.

DISCUSSION

The Toxoplasma IgM-ISAGA is a nove technique
developed in the 1980s, which was firs described by
Desmonts et a!'!. Desmontd? reported that IgM antibo-
dies were detected in 76 % of cord seraor sera taken from
the newborn baby with a congenita Toxopl asma infection
(whlie 25 % only were postive in the IgM-IFA) , and
postive results in the 1SA GA were d < obtained in more
than 90 % of sera taken from patients with a recent ac
quired infection. Desmonts and Thuliez®! introduced the
ISA GA for routine screening and diagnosng toxoplasma
infection in the mother and infant in France. Hlobil et
ad'®! used 1SA GA for the screening of  Toxoplasma infec-
tionsin pregnant women in Germany.

Recently, the IgM-1SAGA has become one of the
mog satidactory methods avalable for the determination
of IgM antibodies againg and for the diagnoss of acute
congenital and acquired infection with T. gondii in
Western countries. A oollaborative, multi-center study
dedgned to evauate the different techniquesfor the diag-
noss of Toxoplasma infection, involving 129 European
laboratories, showed that 1SA GA proved to be the mogt
sensitive method for the detection of pedific IgM™!.

IgM-1SA GA developed in this center was eva uated
by comparing it with Danish tests (ISAGA and EL ISA)



and SEIA. The results showed that high congstency was
guditatively shown between the 1SA GA and Danish tests
(93.2%) and betweenthe ISAGA and SEIA (92.5 %) ,
repectively. The 1SA GA was proved to have high sens-
tivity and secificity. With the resultsobtained by Danish
tests as standard the sengtivity and Pecificity of 1SA GA
were found to be 90 % and 100 %, regpectivey. A sgnif-
icant corrdation was found between the titers of the
ISAGA and SEIA , with a Pearson corrdation coeficient
of 0.589 ( P<0.001). The titersof the |ISAGA were
shown to be eighteen times higher than those of SEIA.
The 1SA GA resultsof eight detections with the WHO in-
ternationd standard for Toxoplasma antibodies (1 000
IU/ ml) showed that postive dilution of 1 10 240 in 6
detectionsand 1 20 480 in 2 detections, and the geome
tric mean titer was 1 12 180 which corresponds to a con-
centration of 0.08 U/ ml.

The principle of 1SA GA is based on a combination of
antibody capture method and aggl utination test , therefore
it technologicaly shares the advantages of immunosorbent
assay and agglutination test. Conmpared with the converr
tiond EL I1SA , can be performed and read without pecid
equipment and an enzyme-labeded anti- human IgM oconju-
gate and substrate in devdopment sysem. S the |SA GA
isdmpler , easer and more rgpid to perform than EL |SA.
Thus, the 1SA GA proved to be usfful for mass screening
and diagnosng recent Toxoplasma infection or reactiva
tion.
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