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LABORATORY DIAGNOSIS OF ACUTE TOXOPLASMOSIS
BY IMMUNOSORBENT AGGLUTINATION ASSAY
(IgM ISA)

A. VALKOUN and M. STEFANIK

Military Institute of Hygiene, Epidemiology and Microbiology, Prague, Czechoslovakia

Abstract. A group of 401 patients suspected for toxoplasmosis was examined by the indirect immuno-
fluvrescent antibody test (IFAT). All patients positive in IFAT (176) were examined by the immuno-
sorbent agglutination assay (IgM ISA). In the IgM ISA 154 of them were negative, 10 temporarily
and 12 high-positive. Some of high-positive patients were examined repeatedly; decrease of high
levels of specific JgM antibodies occurred 2—9 months after the first examination. For the IgM ISA
antigen prepared from peritoneal exudate of experimentally infected mice was used. The antigen
was stable at 4 °C or in liquid nitrogen at least 1 year. The IgM ISA combined with IFAT and TgM
IFAT was proved satisfactory for the diagnosis of acquired acute toxoplasmosis and can be reecom-
mended for laboratories with lower capacity.

The laboratory diagnosis of acute toxoplasmosis is usually based on the determina-
tion of specific IgM antibodies or the determination of circulating antigen in the sera
of patients. There are some difficulties with the reliable determination of specific
IgM antibodies, therefore, recently techniques based on the capture principle, exclud-
ing or considerably limiting alteration of results with other immunoglobulins, have
been preferred. For this purpose double sandwich ELISA (Naot and Remington
1980), IgM ISA (Desmonts et al. 1981). SPIHA (Hermentin et al. 1983) and
determination of antibodies after their separation on the column (Pyndiah et al. 1979)
have been used. In this paper results of the determination of toxoplasmic TgM anti-
bodies by the IgM ISA using antigen prepared in our laboratory are reported.

MATERIALS AND METHODS

Basically, the IgM ISA was carried out according to Desmonts et al. (1981). In brief: wells
of U-shaped microtitre plates (Koh-i-noor, Daleéin) are coated with 0.1 ml of anti-human IgM
antibody (Q-SwAHu/IgM, Sevac Prague) 19, solution in carbonate buffer pH 9.1 overnight at
4°C. The wells are washed three times in phosphate-buffered saline containing 0.059, Tween 20
(PBS-T), postcoated with 19, bovine serum albumin in PBS-T for 1 hour at 37°C, again three
times washed in PBS-T, the sera of patients diluted in PBS are added, incubated for 1 hour at 37 °C,
washed twice in PBS-T and twice in PBS. After removing of PBS, antigen in the form of purified
toxoplasma suspension is added, plate is incubated in moist chamber overnight at 37 °C. The agglu-
tination is estimated using a reader mirror.

In point reading the sera of patients are diluted 1 : 100 (in neonates 1 : 20) and are dropped to
3 consecutive wells (0.1 ml each). After washing, 0.1 ml, 0.15 ml, 0.20 ml of antigen are added to the
first, second and third wells, respectively. The agglutination is estimated using points: the suspension
of toxoplasmas covers the whole bottom of the well — 4 points, the suspension covers the whole
bottom of the well with touch of sediment in the middle — 3 points, sediment in the middle of the
well is clearly visible — 2 points, button-shaped sediment with thin margin on the bottom — 1 point,
only button-shaped sediment — 0 points are recorded. The points of all three wells are summed. For
convenience the point readings are called titres in the following text. It means that a high-positive
serum can reach the titre 12 as a maximum (usually 10—12), in temporary increased values of
specific IgM 6- -9, in low values the titre 5 and less can be recorded.

The antigen was prepared from peritoneal exudate of mice experimentally infected with Tozoplas-
ma gondii, P strain (the strain was isolated from congenitally infected infant by Jira and Kozojed
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in 1963). The toxoplasina suspensions were purified according to the method describecd previouasly
(Mirovsky and Valkoun 1981). The purificd suspension was fixed with 29, formalin in PBS for
24 howrs at 4 °C. Formalin was removed by centrifugation (at 950 g, for 10 min), the suspension was
washed in PBS and added PBS with 0.29%, formalin. The number of zoites was 2 X 108/ml. The
antigen was socaled in ampoules, 0.3 ml in each, and stored at 4 °C or after quick frecze in liquid
nitrogen. Kor the tost itself the antigen was diluted 1 : 20 with borate buffer PH 9.5 with 0.49 bovine
albumin. Thus, the number of toxoplasmas per well is 106, 1.5 x 106, 2 x 106 in the first, second
and third wells, respecti ely.

The sera of patients from the region of the Central Military Hospital, Prague were examined with-
out sclection in sequence as they were sent by clinical workoers usually with a diagnosis of Iymphade-
nitis. The patients were adults. most frequently 20-- 30 vears old. Exceptionally 5 small children
were also examined. The sora were stored at —20 °C, onee a week examined by the indirect immuno-
fluorescence antibody test (IFAT) and according to possibilities once within 2—8 weeks by IgM ISA.
All patients were examined for total toxoplasma IFAT antibodies (Kramé§ ot al. 1964) and most
of them also for IgM antibodies (IgM IFAT). For immunofluorescont determination of antibodies
pig conjugates SwAHu/FITC and SwAHu/IgM FITC (Sevac, Prague) were used.

RESULTS

A total of 401 patients were examined for toxoplasmosis by the IFAT, 176 of them
were positive (titre = 16). All positive patients were examined by the IgM 1ISA,
154 of them were negative (< 5), 10 temporarily (6—9) and 12 high-positive (10—12).
The correlation between IgM ISA and IFAT titres is apparent in Table 1. With
increasing IFAT titre the probability of positive IgM ISA is increasing. However,
exceptions are possible, in low IFAT titres IgM ISA can be high-positive and in con-
trast, in high IFAT titres IgM ISA can be negative. Furthermore, the correlation

Table 1. Correlation between IFAT and IgM ISA in 176 patients positive in the first IFAT examina-
tion

F J TIgM ISA titres b Total
of patients
| 05 6—9 10—12 ,
| | '
IFAT titres | 16—64 113 1 1 115
128—512 37 7 6 50
! > 1,000 4 2 5 11
Total of patients [ . 134 10 12 " 176
\ i

Table 2. Correlation between IgM IFAT and IgM ISA in 86 patients positive in the first IFAT exami-
nation

i S ]
' IgM ISA titres Total
I‘ 0—5 6—9 1012 of patients
i — B : -
IgM IFAT neg. 60 1 0 61
titres 16 13 1 0 14
32 5 2 0 7
| 64 0 0 3 3
i 128 0 0 1 1
Total of patients 78 | 4 : 4 86
S o : |
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of IgM TFAT and IgM 1ISA is given in 86 IFAT positive patients, simultanequsly
examined by both assays (Table 2). The correlation is very good, the sera of patients
with IgM IFAT titres = 64 were always high-positive in the IgM ISA. Fifty selected
patients negative in IFAT were also negative in IgM ISA. . ) .

Serological values of patients examined repeatedly are shqwn in Table 3. According
to this table it is evident that high levels of IgM antibodies usually decrease after
2-—9 months after the first examination. The acute toxoplasmosis was confirmed
by laboratory tests in 3%, of the patients examined.

i : AT M IFAT anti - titres in 8 high-positive toxoplasma
Table 3. Comparison of IgM ISA. IFAT and IgM IFAT antlbo'd)'t\txm in gh- d > St
patients. Patil(int No. 3a is an eight-months old child, No. 3b is its mother. Patient No. 5 is positive
for rheumatoid factor.

Paticnt Months after IFAT TgM [FAT IeM ISA
! No. onset
|
: 1 0 512 64 12
i 2 128 16 4
! 4 32 16 2
i 12 1,000 16 Y
5 0 4,000 128 12
17 256 neg. 0
3a 0 2,000 64 12
3h 0 256 16 0
3 12 X
4 0 256 64
4 4,000 64 12
9 1,000 32 0
5 0 128 64 12
7 256 64 2
0 256 64 12
0 2 1,000 128 12
5 256 32 ! 6
7 0 1,000 64 12
3 2,000 128 11
8 1 000 16 3
8
8 0 256 64
0.5 256 64 12
4 2,000 64 6
9 1,000 " neg. 5

Stability of the undiluted antigen was at least 1 year both at 4 °C and in liquid
nitrogen. The antigen diluted with borate buffer was stable at least one we?koa.t
4 °C. Tt was also possible to freeze it quickly in vapours of liquid nitrogen (—150 °C)
and store at least 3 months.

DISCUSSION

iti i 30N r patients with iner itres (= 64)
Initially, due to technical reasons, only patients with mcleal,sedr IEAT ti p
or patient)s positive in the IgM ISA were examined by IgM I¥AT. This method showed
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to be incorrect. We found out that the conventional assays determining total antibo-
dies cannot be decisive for the diagnosis of acute toxoplasmosis. Generally accepted
opinion that the acute toxoplasmosis is characterized by high titres of complement
fixation test (CFT) and IFAT has only limited validity. In one third of patients with
acute toxoplasmosis the first examination revealed medium (128—3512) or low (16—64)
IFAT titres. Nevertheless, both high IgM titres and clinical picture gave evidence
of acute toxoplasmosis. Our results confirm those reported by van Knapen et al.
(1986). In contrast, even high IFAT titres (= 1,000) cannot always give evidence
of acute toxoplasmosis (Table 1).

Due to practical reasons we have withdrawn from CFT (unpublished data) and
henceforth every patient is examined by IFAT with total and anti-IgM conjugate.
Patients positive in IFAT with total conjugate are examined by IgM ISA regardless
of the result of the IgM IFAT. Significant discrepancies between IgM IFAT and IgM
ISA have not been recorded in this group. We consider the IgM ISA more accurate
because it determines ratio between specific and total IgM concentrations. The
IgM IFAT can be influenced by the presence of rheumatoid factor (RF), antinuclear
antibodies (ANA) or high IgG levels (Naot and Remington 1980, Desmonts et al.
1981, Hermentin et al. 1983). Due to technical reasons we could devote to RF and
ANA determination only exceptionally, mostly with negative results (unpublished
data). Decrease of high levels of specific IgM antibodies after 2—9 months corresponds
with experience of other authors (Brooks et al. 1987).

Patients with acute toxoplasmosis proved by laboratory tests and with corres-
ponding clinical picture were cured with combination of Daraprim, Sulphamethoxicdin
and Rovamycin in the Department of infection diseases (dr. L. Kostrhun and dr. V.
Nddvornik).

In comparison with French antigen (Desmonts 1982) the antigen prepared in our
laboratory has a little bit lower activity that may be explained by different method
of preparation. Thus, as temporary IgM values we consider the titre 6—9 (French
authors 6--8). Nearly all patients with proved acute toxoplasmosis had the titre
12 in the first examination by the IgM ISA. In fact, the stability of the antigen stored
in liquid nitrogen is supposed to be more than 1 yvear.

Good quality of the antibody Q-SwAHu/IgM Sevac has been proved, no differences
have been observed in comparison with antibody of the same firm labeled without Q
(Valkoun 1986). For the coating lower concentration (to 50 times) can be used,
however, due to practical reasons, we have used 1% solution of the antibody.

In adults, toxoplasmosis usually does not cause more serious difficulties if an
Immunosuppression has not occurred. We consider the proper diagnosis of acute
toxoplasmosis to be important from the viewpoint of the differential diagnosis. The
fact that on the basis of serological examinations originally supposed malignant
disease was excluded in two patients from our group confirms it. We conclude with
the statement that we consider the TeM ISA in the above described combination
with IFAT and IgM IFAT to be very good for the diagnosis of acute acquired toxo-
plasmosis in Jaboratories with lower capacity (to 20 sera a week).
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JABOPATOPHAS  JTHATIIOCTINEA  OCTPOIO TOKCOTLTASMO3A € 1TTOMOLIO
NN HOCOL U ATEJHIOTHHATUHT (TeM 18A)

A, Baaroyw n M. Illtedaunw

Peswme, Qe opain rpyuny 400 maiiieITa ¢ HpeioqoraeMpy AT rHOZ0M  TORCOILTREMO3:
- ¢ HOMOH IO HeNPAMOL nMMYHO(: noopes nensuin (TFAT). Bee nanueHT il no0MHTe L HO pearupy-
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e 8 ITFAT (176) 06c:1e10B: U1 ¢ IOMOHILIO METO/A IMMYHOCOPOIBH — ArLVIOTHIIA LGN
(TgM ISA). B oroa Tecte 154 13 BUX Ja10 OTPRUATCILIYIO Peakiitio, 10 vacTnugo u 12 BLicoko
HOJOENTCALHYIO peakunio. HeroTopLX 13 BblCOKRO PearnpyIOIIHX UallMEHTOB 00ciIefoBaId
OOBTOPHO, Yepe3 2—9 MecAleB Noc/ie NepBoro 00CIeOBAHNAA VPOBeHb CHeUA(PAYECKAX 8 HTHTOI
IgM cammasiacs. s IgM ISA neronb3oBaiin aHTHIGH A3 HEPITOHEATHHOIO DRCCY;(ATA DKCIePH-
MCHTH.ILHO 3aPaKEHHBLX MbIIICAH. AHTHI€H COXPAHSAMT CBOIO dKTHBHOUTL B TCYEHHE O;{HOTO IOAa
npu Xpagenuu npu 4° C wiam B suaroM azote. 1gM ISA B couetanun ¢ IF/}T u IgM IFAT paror
JJOCTOBCPHBIE PERY.ILTATII NPH IWArHO3E OCTPOrO TOKCOMAA3MO3d H MOIYT OLITH PEROMEHJOBAHLI

A a00PAaTOPHOH JHAIHOCTHRH MEHBITHX MACOITalo0B.
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