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DOT-ELISA FOR DETECTION OF ANTI-Cysticercus cellulosae ANTIBODIES IN HUMAN
CEREBROSPINAL FLUID USING A NEW SOLID-PHASE (RESIN-TREATED POLYESTER FABRICS).
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SUMMARY

A dot enzyme-linked immunosorbent assay (DOT-ELISA) was developed to de-
tect specific antibodies in cerebrospinal fluid (CSF) for human neurocysticercosis
immunodiagnosis, with Cysticercus cellulosae antigen dotted on a new solid-phase.
This was represented by sheets of a synthetic polyester fabric impregnated with
a polymerized resin (N-methylol-acrylamide). A very stable preparation was thus
obtained, the antigen being covalently bound by cross-linking with free N-methylol
groups on the resin. Since robust, no special care was necessary for handling the
solid-phase. The test could be performed at room-temperature.

From 30 CSF samples assayed, 14 were positive, from a group of 15 cases of
neurocysticercosis, with titers from 1 to 128; 15 other samples, from normals or
other neurological diseases, were all negative. Test characteristics seem to indicate
it as adequate for epidemiological surveys. A more detailed study on sensitivity,
specificity, reproducibility and the use in serum samples is being conducted.

KEY WORDS: Neurocysticercosis; DOT-ELISA; Polyester-resin; Solid-phase; Cere-
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INTRODUCTION

Neurocysticercosis (NC) is the most impor-
tant parasitic infection of the central nervous
system (CNS) in undeveloped countries, and re-
presents a serious public health problem due to
its high prevalence and morbidity.

The heterogeneity of clinical signs and
symptoms that occurs in NC difficults the diag-

nosis. So, clinical criteria, epidemiological data,
X-rays, computerized axial tomography (CAT)
or nuclear magnetic ressonance (NMR) brain
scans, and immunodiagnostic tests are em-
ployed to elucidate the cases.

Several kinds of immunological tests with
diversified degrees of efficiency have been used
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as an aid in the NC diagnosis. These include com-
plement fixation, passive haemagglutination

and indirect immunofluorescence tests!d- 12 13 14
15, 16, 18, 21

During the last decade immunoenzymatic
assays have been employed on account of their
high reliability. The enzyme-linked immunosor-
bent assay (ELISA) is useful for diagnostic pur-
poses and more seldom for epidemiological sur-
veys™ 8 1. 17. 21 24. 2 However, this test needs
an ELISA-reader, not always available in field
work or small laboratories.

Dot-immunobinding technique (DOT-ELI-
SA) is more easily performed, precluding any
special equipment, since results are directly ob-
served. Also, this procedure allows the perfor-
mance of a number of tests on a single assay
strip, being thus useful in surveillance programs.

TELLEZ-GIRON et al., 1987, employed
DOT-ELISA on nitrocellulose membranes to de-
tect Cysticercus cellulosae antigens in cerebros-
pinal fluid (CSF) from neurocysticercosis pa-
tients, refering good results.

In this study, DOT-ELISA on a recently de-
veloped solid-phase support was used to detect
the presence of anti-Cysticercus cellulosae anti-
bodies in human CSF, in order to improve the
NC immunodiagnostic possibilities. This sup-
port was made up of synthetic polyester fabric
sheets coated with polymerized resin (N-methy-
lol-acrylamide, NMA), thus containing free N-
methylol groups able to form covalent bonds
with functional groups (-OH and -NRH) of pro-
teins and polyssaccharides present in the antige-
nic extract obtained from Cysticercus cellulo-
sae.

MATERIAL AND METHODS

ANTIGEN — Cysticerci antigen extract pre-
paration has been described in detail elsewhe-
re?*. Briefly, cysticerci were washed extensively
and ground in a Potter glass homogenizer. The
homogeneite was further disrupted by sonica-
tion, centrifuged at 6,500 g, and the supernatant
fluid centrifuged at 9,000 g. This last supernatant
was collected and stored at -20°C until use. Pro-
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tein concentration of the antigenic extract was
determined by the method of BRADFORD*.

CSF SAMPLES — Fifteen samples came
from patients with NC diagnosed by the usual
criteria (clinical syndromes, positive CAT brain
scans, positive CSF immunological tests, CSF
biochemical and cytological consistent results);
five CSF were from healthy individuals and ten
CSF from patients with other neurological disea-
ses (viral and bacterial meningites, cerebral tu-
mor and intracranial hemorrhage).

DOT-ELISA PROCEDURE — Polyester fa-
bric-resin sheets were prepared as described® *
2 and cut with scissors to an appropriate size,
8 x 12 cm. All steps for fixing antigen on the
sheets were performed at room temperature
(23-25°C), working solutions being made in trie-
thanolamine-buffered saline solution (TBS)
(29.25 g NaCl, 2.42 g (CH,CH,OH),, add distilled,
deionized water and 1N HCI (about 20 ml) to
pH 7.5, complete to 1 liter). Antigen in 1ul
amounts (0.5 ug protein) was dotted on the resin-
treated fabric by aid of a microtitration plate
as a pattern for the dots? and fixed by drying
for 60 minutes at room temperature. Remaining
free reactive sites were then blocked by soaking
each sheet in about 30 ml of a 5% skim-milk
(p/v) in TBS? in a bowl. This was shaken in a
rotator at medium speed for two hours. After
washing in TBS the sensitized and blocked
sheets were kept at 4°C in tightly closed plastic
bags until use.

For the use, 50 ul of CSF samples serially
dilutedin 1% skim-milk TBS were added to wells
of a microtiter plate. The antigen sheet was ade-
quately placed and fixed on the plate, which was
turned in order to put samples in contact with
respective antigen dots on the sheet?. After 60
minutes at room temperature, sheets were wa-
shed by shaking in three changes of TBS with
0.05% Nonidet-40 (NP-TBS), for ten minutes
each. Horseradish peroxidase-labeled anti-hu-
man IgG (Sigma Chemical Co. St. Louis, USA)
optimally diluted at 1:100 in 1% skim milk-TBS
was added to wells of a microtiter plate, which
was turned, as described, incubated for 60 minu-
tes at room temperature and washed. Theh,
sheetswere incubated for 10 minutes in the chro-
mogen solution (prepared immediately before
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use by adding 4 ml of a 3 mg/ml 4-chloro-1-naph-
tol solution to 20 ml of TBS containing 10 ul
of 30% H,O,). Sheets were then washed three
times in TBS and allowed to dry.

Positive results were indicated by the deve-
lopment of a well defined purple color on dots.

RESULTS

The dose-response curve for antigen in DOT-
ELISA is shown in figure 1. The lowest antigen
concentration giving the highest titer of 128 with
positive CSF control was 0.5 pug/ul, or 0.5 pug
of protein per dot. That amount was chosen as
the working concentration. Concentrations abo-
ve this one would be superfluous and concen-
trations of 0.25 mg or less led to faintly or no
visible reaction in the 128 dilution of the positive
control. Antigen, conjugate and diluent controls
were always negative.

The optimal dilution of conjugate as deter-
mined by block titration was 1:100.

Results of a typical DOT-ELISA onto po-
lyester fabric-resin are presented in figure 2. Po-
sitive reactions (coloured dots) are observed in
rows number 2 (Titer = T = 4); 3 (T = 16); 4
(T =8);6(T =2)and 7T(T = 32), corresponding
to CSF samples from NC patients. Negativereac-
tions are observed in rows number 1 and 5 (CSF
from healthy individuals). There was no color
developmentindots 1F, 1G and 1H, respectively,

@ positive CSF control
QO negative CSF control
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Fig. 1 — Determination of optimal antigen coneentration for
DOT-ELISA. Decreasing concentrations of antigen were dot-
ted onto polyester fabrie-NMA resin. incubated with positive
and negative CSF controls and titers determined visually.

roamOoOnm P

Fig.2 — DOT-ELISA on polyester fabric-NMA resin using CSF
idilutions 1:1 to 1:128 from A to H) from patients with proven
neurocysticercosis (rows 2, 3, 4, 6, 7) and healthy individuals
(rows 1 and 5), CSF number 1 was diluted just to 1:16. Antigen,
conjugate and chromogen-substrate controls are, respectively,
in 1F, 1G and 1H positions.

antigen, conjugate and chromogen-substrate
controls.

Table 1 shows the DOT-ELISA results for
detection of anti-Cysticercus cellulosae antibo-
dies in the 30 CSF samples studied, including
15 from patients with NC and 15 from the control
group.

DISCUSSION

Enzyme immunoassays represent a truly po-
werful system in detecting or quantifying antibo-
dies, antigens or haptens in biological fluids, by
measuring the enzymatic activity as an amplifier
of the reaction®. DOT-ELISA is a very sensitive,
specific and reproducible test with a number of
advantagesoverclassical ELISA. In ELISA, con-
centration of antigen adsorbed per well is unk-
nown and variable, with differences among
brands and even lots of microplates as among
wells in a same plate. In DOT-ELISA, a measu-

TABLE 1
Results of DOT-ELISA on polyester fabric-NMA resin for de-
tecting anti-Cysticercus cellulosae antibodies in CSF samples
from patients with NC (a) and control group (b).

TITER
Group NR* 1 2 4 8 16 32 64 128 Total
a 1 2 2 1 - 5 3 —_ 1 15
b 15 - - - = = = = = 15

CSF non-reactive undiluted (1:1).
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red amount of antigen is distributed in each dot.
Also, the test is made much more simple since,
as a coloured precipitate is performed, positive
tests can be visually identified and quantitative
results obtained by assaying serial dilutions of
the sample. In this way, there is no need of a
plate spectrophotometer, as for ELISA.

The classic solid-phase for DOT-ELISA, as
described in the literature is nitrocellulose pa-
per, in discs, strips or sheets! % 919 22. 26,

In our study, using the simplified methodo-
logy, we introduce a new solid-phase for DOT-
ELISA and started its evaluation. The solid-phase
consists of a synthetic polyester fabric coated
with crosslinked N-methylol-acrylamide resin.
This support was assayed before in ELISA with
good results® > 20 24,

The DOT-ELISA in the support described
was standardized for detection of anti-Cysticer-
cus cellulosae antibodies in CSF from 15 pa-
tients with NC; all but one were positive with
titers from 1 to 128 (geometric mean 9.8). All the
CSF samples from a control group were negative
even undiluted (Table 1). These results demons-
trate the potencial value of the test in the immu-
nodiagnosis of NC.

Since the binding of antigen to the solid-
phase is covalent, so very stable, there is the
possibility of a large routine use, as in field epide-
miological surveys. In addition, all assay steps
are performed at room temperature. A further
advantage of the presently described solid-pha-
se is the very low cost in relation to nitrocellu-
lose sheets, as well as, the easy of handling in
all steps of its use.

Further and more detailed studies mainly
with respect to stability, reproducibility and
cross reactions, and the use of serum samples,
are being conducted and the results will be publi-
shed later.

RESUMO

DOT-ELISA para pesquisa de anticorpos anti-

Cysticercus cellulosae em ligquido cefalorra-

quiano empregando uma nova fase sélida (teci-

do de poliéster tratado com resina polimeriza-
da). Dados preliminares.

Foi desenvolvido o teste DOT-ELISA em te-
cido de poliéster tratado com resina polimeri-
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zada (NMA) para o imunodiagnéstico da neuro-
cisticercose (NC) humana pesquisando anticor-
pos especificos em liguido cefalorraquiano
(LCR). O teste pode ser empregado em levanta-
mentos epidemioldgicos e em laboratérios de
média e baixa complexidade, ja que todas as
etapas séo realizadas a temperatura ambiente,
o antigeno é covalentemente ligado ao suporte
permitindo obter um reagente estavel, e o supor-
te sensibilizado ndo requer cuidados especiais
no seu manuseio. Foram ensaiadas 30 amostras
de LCR; todas as 15 amostras do grupo controle
foram negativas e 14 (93,3%) das 15 amostras
de LCR do grupo de pacientes com NC foram
positivas (titulos de 1 a 128). Os estudos de sensi-
bilidade, especificidade, reprodutibilidade, esta-
bilidade e padronizacdo do uso de soro como
amostra estao em andamento.
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