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Abstract 
An in-house ELISA was developed for detection off gG Toxoplasma antibody using eicher pellets and/ 
or supernatant from sonicated Toxoplasma rachyzoires as crude antigen. This method was compared 
with with a commercial p -30 ELISA which uses rhe membrane protein p -30 protein as che predomi
nant antigen. A rocal of 259 sera from 3 groups of patients were reseed. The in-house ELISA using 
either parasite pellets or supernaranr amigen showed equal sensirivicy (87.0%) in detection of IgG 
amibodies co Toxoplasma. The specificities of peUet and supernatant-based assays were 97.9% and 
95.3% respectively. By Kappa analysis, highly significant correlation coefficiem was obtained between 
the in-house ELISA and the commercial test kic (Kappa correlation between the in-house ELISA using 
pellet as antigen and Platelia = 0.869, p < 0.00 I; chat using the supernacant as antigen and Platelia = 
0.822, p < 0.001 ). There was a good concordance between in-house ELISA and p-30 ELISA results. In 
addition, the usefulness of the immunobloc assay for the detection of IgG ancibodies to Toxoplasma 
was evaluated. Both a.11t.igens show generally similar polypeptide bands. The protein component with 
a molecular weight of 31 kDa reacted strongly with lgG anribodies in the majoricy of Toxoplasma 
seropositive sera (75.3%). Ir may represent a specific marker for diagnosis of Toxoplasm.a infection in 
Thai patients. 
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Introduction 
Toxoplasma gondii infection is often asymptomatic in 
healthy individuals but the disease may be severe or fa
tal in the developing foetus and immunocompromised 
individuals (Tanphaichirra, 1987; Johnson & Holliman, 
1995). As the organism is difficult co isolate in mxo
plasmosis patients, che primary diagnosis is based on 
demonsrration of specific antibodies by serological resrs 
(Hafid eta!., 1995; Fuences eta!., 1996). Antigens pre
pared from sonicaced Toxoplasma cachywires have been 
used for the development of serological diagnostic as
says and for rhe study of hose immune response to the 
parasite (Hughes et al., I 982; Gross et al., I 992). The 
enzyme linked-immunosorbenr assay has been widely 
used for rhe diagnosis of rnxoplasmosis. Studies have 
been carried ouc to characterise and isolate Toxoplasma 
tachyzoice membrane, cytoplasmic ancigen and somatic 
antigen (Sharma et al., 1983; Ogata et al., 1983; 
Decoster et ,If., 1988, Bonhomme et ,.d., 1994). Both 
pellet and supernatant components of ToxopLasma 
rachyzoices have been used as antigens in various com
mercial diagnostic ELISA kits for coxoplasmosis (Jenum 
et al., 1997) and immunoblor studies (Decoster et al., 
1988; Huskinson et al., 1989; Santoro et al., 1985). 
Supernaranrs of sonicatcd T. gondii rachyzoite suspen-

sion contain antigens referred to as exo-antigen (Bessieres 
et al., 1992); these correspond at least partly co parasite 
secretions that play a role in parasite pathogenicicy 
(Nichols et al., I 983; Werk, 1985). We evaluated rhe 
use of these antigens in an in-house ELISA for rbe di
agnosis of roxoplasmosis. This method was compared 
with rhar of che p-30 ELISA in which the membrane 
protein p-30, is used as antigen (Sharma et al., 1983; 
Santoro et al., 1985). The objective of rhe study is ro 
develop an in-house ELISA for detection of IgG anti
bodies against T. gondii by using either supernatant and/ 
or pellets of Toxoplasma tachyzoites as crude antigen. In 
addition, the antigenic structure of both antigens was 
studied by immunobloccing technique co determine the 
polypeptides recognised by IgG Toxoplasma antibodies 
in Thai patients. 

MateriaJs and Methods 
Production ofToxopfasma antigen 
Toxoplasrna gondii RH strain was obrained from the 
Institute for Medical Research, Kuala Lumpur, Malay
sia. T. gondii an_rigen was prepared as previously de
scribed (Ogata eta!., 1983; Mahakinikun etai., 1998). 
Briefly, parasites were harvested from the periconeal 
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cavity of Balb/c mice infected inuaperironeally 3 days 
previously. Peritoneal fluid containing ToxoplllSma was 
filtered through sterile glass wool to remove debris and 
host cells. The parasite suspension was collected and 
washed chree times in PBS by centrifugation at 4°C 
(2,000 g for 20 minutes), and then resuspended in ster
ile distilled water. The suspension was sonicated for 5 
minutes in an icebach and centrifuged again at 40,000 
g for 20 minutes to separate the membrane antigen from 
soluble antigen. The pellets (P1) consisting of surface 
membrane and cytoplasmic insoluble materials were 
collected separately from the supernatant fraction (S). 
The protein concentration of both parts were deter
mined by the Pyrogallol Red method. The antigen was 
aliquoted co individual Eppendorf cubes and kept at -
70°C until used as antigen in the ELISA. 1n immunoblot 
experiments, the antigens were prepared in the same 
manner except that che final pellet (P) was dissolved in 
0.5% Nonidec P40 (Sigma) in PBS containing 100 u/ 
ml of the protease inhibitor aprotinin (Sigma). After 
one-hour incubation at 4°C the extract was centrifuged 
at 10,000 g for 20 minutes at 4°C. The supernatant 
(P2) was used as the source of membrane antigen. The 
suspensions containing membrane antigen (P 2) and solu
ble antigen (S1) were analysed by SDS-PAGE. 

Test Sera 
A total of 259 serum samples were collected from three 
subject groups as follows: Group I consisted of 69 sc
rum samples from patients with symproms suggestive 
of roxoplasmosis and positive Toxoplasma serology by 
immunofluorescent technique and Platelia Toxo-IgG 
ELISA (Sanofi diagnostics Pasteur). Group II consisted 
of 35 sera from patients presenting with different clini
cal conditions (5 $LE with positive anci-dsDNA, I 0 
hepatitis, 10 rheumatoid anhricis sera and 10 with other 
procozoan parasitic infections such as arnoebiasis, giar
diasis and with no serological evidence of toxoplasmo
sis). Group III consisting of 155 normal sera collected 
by random sampling from blood donors of the Deparc
menc of Transfusion Medicine, Siriraj Hospital. All sera 
were kept at -40°C unril tested for loxoplasmn IgG an
tibodies using ELISA and immunoblotting. 

Controlsmt 
The WHO internacional standard reference serum for 
human anti-Toxoplasma serum issued by Scacens Serum 
lnsriruce, Copenhagen, Denmark) and serum from a 
healthy person with negative Toxoplasma ancibodies were 
used as the positive and negative control serum, respec
tively. 

In-house ELISA 
The assay was iniriaUy developed using polystyrene 
places coated with pellets or supernatant antigen. The 
optimum concentrations of antigens, antibodies and 
conjugate used were determined on the basis of the best 
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resolution obtained from positive and negative control 
sera. Toxoplasma antibodies were detected in the patient 
sera by sequential incubation as follows: 
- 5% skim milk (100 µI, 5 min). 
- diluted serum with 0.05% sodium azide in PBS-T 

(I: l 00, 100 µI, 30 min). 
- goat anrihuman lgG peroxida:;c conjugate in PBS

T, DAKO, Copenhagen, Denmark (I :5,000, 100 µl, 
30 min). 

- o-phenylendiamine substrate {Sigma) / H,0,/ citric 
acid-phosphate buffer, pH 5.0 ( l 00 µI, 30 min ). 
Between the incubation steps, the samples were 

washed 5 times with PBS-T. The absorbance was read 
ar 492 nm with a microplate reader (SLT IM). The cut
off value was determined using the mean plus twice 
Handard deviation absorbance reading of healthy do
nors as the threshold. 

P-30 ELISA (Plaulra Toxo-IgG, Sanofi diagnostics Pas
teur) 
The test was carried our according co the manufactur
er's instruction. Positive serum standard I (6 lU/ml), 
standard II (60 IU/ml), standard Ill (240 IV/ml) and 
negative control sera were included in each run in or
der co obtain a standard curve. Results expressed in JU/ 
ml were derived from the standard curve, and sera with 
titres of IgG > 6 IU/ml was regarded as positive. 

SDS-PAGE 
The pellet (P,) and che supernatant (SI) of T. gondii 
were each soiubiliz.ed in sample buffer and elcctro
phoresed in 13% polyacrylamide minigds (Miniprorcan 
II, Bio-Rad) at 150 V, 0.25 A for 45 min. Twenty µg/ 
ml of each antigen were applied per lane and visualised 
either by Coomassie Blue staining or transferred to ni
trocellulose membranes. The prestaine<l molecular
weight standards (Bio-Rad) were used as reference mark
ers. 

lmm1moblot technique 
The separated Toxoplas11111 peptides were transferred to 
nitrocellulose membranes using MiniTransblot (Bio
Rad) at 200 V, 0.12A for 60 min. After blotting the 
nitrocellulose sheet was incubated with 5% skim milk 
for 30 min co blo<.k any remaining protein binding sites. 
The nitrocellulose srrips were cue and incubated over
night with rest serum diluted I :50. After washing chree 
times in PBS-T, the scrips were incubated for one hour 
with I :5,000 peroxidase labelled anrihuman immu
noglobulin (DAKO, Copenhagen, Denmark) and 
washed as above. lo detect peroxidase activity, the strips 
were soaked for 5 min in the enzyme substrate (0.0 I 
gm of 2,6 dichloroindophenol, 2 ml of �0% H O,. 
0.05M PBS pH 7.6) and washed with distilled warer 
until che bands were clearly seen. Continuous shaking 
was maintained throughout the incubation period and 
washings. 
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Results 
lgG antibodies to T. gondii in healthy persons 
The in-house ELISA was used co determine the preva
lence or T. gondli IgG ancibodies in 155 serum samples 
from blood donors. One sample was found positive 
using antigen prepared from the pellet, and four sam
ples were pomive using antigens prepared from the 
supernatant. The positive cue-off values (mean+ 2 S.D.) 
of the ELISA using pellets and supernatant a5 antigen 
were 0.60 and 0.55 respectively. Fig. 1 show� the mean 
and standard deviation of Toxoplnsma lgG antibodies 
in various groups by in-house ELISA. Based on rhe cut
off level, a few samples in group II rested positive. Us
ing Kappa analysis, we found char there was a good con
cordance between both amigens used in chc in-house 
ELISA and p-30 ELISA wirh k coefficients= 0.869 and 
0.822, p < 0.001 respectively. 

In addicion, results obtained in che in-house ELISA 
were srudied further by immunoblot assay. Sodium 
dodecyl sulphate polyacrylamide gel electrophoresis 
(SOS-PAGE) or both 1: gondi, rachywice antigens re
vealed more or less the same major anrigenic peptide 

patterns, after staining with Coomasie blue. The anr_i
gens from pellet and supernatant showed 12 and 13 
polypeptide bands respectively. They gave generally simi
lar patterns bur with different intensity. The antigenic 
bands which were recognised by IgG antibodies from 
che 7oxopl.asmn seroposicive sera were ac 93, 66, 63, 58, 
46, 35, 31 and 27 kDa. The intensely stained bands 
from both antigens ranged from 31 to 66 kDa. Fig. 2 
shows the reaccivicy patterns between the antigens and 
test sera using Wescernblor technique. Five of 69 sera 
from group I which had Toxopln.sma IgM and also IgG 
antibody levels of more than 240 IU/ml, showed bands 
of 83, 66, 59, 33 and 31 kDa. Fifty-cwo of 69 (75.3%) 
sera from group I demonstrated a 31 k.Da band, which 
was absent in all sera or the ocher groups. Bands of less 
than 21 kDa were not detected in the srud1ed groups. 

Discussion 
We compared the results of our in-house ELISAs wirh 
p-30 ELISA, which uses membrane-enriched antigen 
of 7. gondii. Our in-house ELISAs showed less specificity 
than p-30 ELISA. The disadvantage of the in-house 
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Fig J Graph showing mc.tn ± S.D. opric.tl dcru;iry (OD) values of Toxoplmma go11dii lgG ancibodics in variou, subjccc groups by in-house 
ELI\A (A: using Jntigen prepared from pdlcc; B: using �upcrna1�nt a... antigen; �cc Materials and Mcthoru for details). 
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Fig. 2. lmmunoblot pattern obtained wirh scra from different subjecr groups with 7i1:i:oplasm,1go1ulii .1ncigC11\. S = �up<:m,uant J.ntigcn; P ., 

pellet antigen (sec Materials and Mcchoch for dct.1ils). Arrow indicues rcanivc polypeptide .11 31 kDa. Lane A, Mandard markc:r,; Lrnes B & 
C, WHO positive reference scrum; I .mes D & F, ,crum from panent w1th acure 1oxopla...mom; Lines I· & G, �aum from paticnr with 
previou� infection, Lanes 11 & I, pooled negative scr,1 (group Ill); Lanes J & K. pooled scra from p,uicnt.1 w11h OLhes prmoman infections 
(group II). 

ELISA is the higher background. Although reducing 
agent and blodcing solution were used to eliminate non
specific reactions, chi� was not successful. Lot-to-101 
standardisation is also necessary to minimise variation 
between lots. However, the agreement and correlation 
between the in-house ELISA and p-30 ELISA were 
good. Thus, the in-house ELISA can be used as a screen
ing tesr for diagnosis of coxoplasmosis and for epide
miological survey. The sensitivity and specificicy of the 
resrs were described previously (Mahakinikun et al., 

1998). We conclude that che in-house ELISA using ei
ther pellets and/or supernatant of T. gondzi tachyzoices 
as antigens for detection of Toxoplasma lgG antibodies 
in Thai patients scra revealed no significant differences, 
although we expecce<l more sensitive results from pel 
lees which by our preparation method, contained pans 
of cachyzoite membrane. The surface proccin amigcn 
of 1.' gondii cachyzoice was reported in .some studies ro 
be highly immunogenic (Sharma et al., 1 983; Jenum et 
al., 1 997). and can induce an intense antibody response 
in patients with either acute or chronic roxoplasmosis. 
We cried co separate the antigenic components of both 
pares using SDS-polyacrylamide gel electrophoresis and 
ro study the reaccivicy paccerns between each antigen 
and our srudie<l sera u.sing immunobloccing. Our scud· 
ies showed chat both pares of T. gondii cachyzoites have 
the same antigenic peptide patterns, alrhough some 
bands showed different incensicies. The same major 
antigenic reacdvicy bands were obtained from both an
tige�s as well. The results may be due co rhe inability to 

detect the small amount of membrane antigen in the 
pellets. Ogata et al. ( 1 983) prepared a membrane-en
riched antigen by separating the pdle� from supernatant 
of che sonicaced cachywites, using high-speed centrifu
gation (40,000 g for 20 minutes). \.1.onoclonal antibody 
was used to detect che surface membrane antigen of T. 

gondii tachywice. They reported chat with very \mall 
amounts of antigens, sensitive methods such as peroxi
dase-anti-peroxidase complex (PAP), avid in-biotin (AB) 
arc needed co detect chis amigcn. The results from our 
immunoblot assay also demonstrated chat a 31 kDa 
amigenic component representing the surface anr1gen 
of T gondii rachyzoites (Handman rt al., 1980; 
Rodriguez et ,ti., 1 985; Santoro et al., 1985; Santoro et 
al., 1 986), rl·acced wirh Toxoplmma IgG antibodies in 
sera ofTha1 patients. This spcc.ilic. band was found in 
75.3% (52 111 69) of positive sera. Although insuffi
cient clinical decaih were available and the scagc of in
fewon could not be dccermincJ, this maior antigenic 
band still proves co be useful. The srudy of <ialata ( 1990) 
suggested chat it could be used as a single antigen in 
serodiagnosis of both acute and chronic coxoplasmosis 
(Santoro et 11/., 1 985). 
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