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PASSIVE HAEMAGGLUTINATION TEST FOR HUMAN NEUROCYSTICERCOSIS
IMMUNODIAGNOSIS. |. STANDARDIZATION AND EVALUATION OF THE PASSIVE
HAEMAGGLUTINATION TEST FOR THE DETECTION OF ANTI-Cysticercus cellulosae
ANTIBODIES.
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SUMMARY

A passive haemagglutination test (PHA) for human neurocysticercosis was stan-
dardized and evaluated for the detection of specific antibodies to Cysticercus cellu-
losae in cerebrospinal fluid (CSF). For the assay, formaldehyde-treated group O
Rh-human red cells coated with the cysticerci crude total saline extract (TS) antigen
were employed. A total of 115 CSF samples from patients with neurocysticercosis
was analysed, of these 94 presented reactivity, corresponding to 81.7% sensitivity,
in which confidence limit of 95% probability (CL;.,) ranged from 74.5% to 88.9%.
Eighty-nine CSF samples derived from individuals of control group presented as
nonreactive in 94.4% (CL,,, from 89.6% to 99.2%). The positive and negative predic-
tive values were 1.4% and 99.9%, respectively, considering the mean rate of that
this assay provide a rapid, highly reproducible, and moderately sensitive mean of

detecting specific antibodies in CSF samples.
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INTRODUCTION

Human cysticercosis, a disease caused by
Cysticercus cellulosae, the Taenia solium larva,
is a serious public health problem, mainly in de-
veloping countries®. The Cysticercus cellulosae
may situate in some human body structures or
organs, however the most serious and frequent
form is central nervous system localization!'® .

A heterogeneity of clinical manifestations
occurs in neurocysticercosis. These may be
asymptomatic or symptomatic including con-
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vulsion accompained by intracranial hyperten-
sion or not and, occasionally, it is necessary to
remove the parasite by surgery. The laboratorial
diagnosis assaying cerebrospinal fluid (CSF) for
specific antibody detection, may institute ade-
quate treatment and thus, prevent progression
to serious forms.

A passive haemagglutination test (PHA) for
Cysticercus cellulosae antibody for neurocysti-
cercosis diagnosis has been employed by several
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authors!' & 1% 12.13 yging different antigens. BIA -
Gl et al.! described a PHA test employing aceto-

ne-treated and phosphate-buffered saline (PBS)-

extracted cysticerci antigen. PROCTOR et al.?®
sensitized erythrocytes with delipidized cysti-
cerci saline extract antigen. POWELL et al.l?
used as antigen the total crude extract from Cys-
ticercus cellulosae. MARTINEZ-CAIRO et al®
described a PHA test utilizing erythrocytes with
membrane and scolex antigens from cysticerci,
and considering that the low concentration of
immunoglobulin in CSF should be a limitation
for detecting specific antibodies, they employed
amonium sulphate five-fold concentrated sam-
ples. NASCIMENTO & MAYRINK! evaluated
the PHA test in sera, using different antigens
extracted from cysticerci. These authors obser-
ved that the scolex antigen was more specific
than total erude antigen and those extrated from
cysticerci vesicular fluid and membrane. More
recently, COSTA?® reported a 100% positivity
with cysticerci total saline extract antigen, in
enzyme immunoassay (ELISA).

As this antigen has not been tried before in
any other serological tests, further assessment
of this Cysticercus cellulosae total saline ex
tract antigen for detecting antibody in CSF from
patients with neurocysticercosis was performed
by PHA test.

MATERIAL AND METHODS

ANTIGEN — Cysticerci obtained from natu-
rally infected pig muscle and viscera were ex-
haustively washed in saline solution (0.15M
NaCl). The crude total saline extract antigen
(TS) was obtained as described by COSTA
(1983)°%, with some modifications. Briefly, about
200 cysticerci were homogenized in 10 ml of disti-
lled water in tissue grinder Potter (Scientific
Glass Apparatus Inc. USA), and disrupted by
sonication (Thorton-Inpec Eletrénica, Brasil) at
four periods of 60 seconds — 20Khz — 1mA, in
an ice bath. After adding 10 ml of 0.3M NaCl
solution for isotonization, the mixture was soni-
cated again and left overnight at 4°C with gentle
stirring. After céntrifugation at 6,500 x g for 30
minutes at 4°C, the supernatant was centrifuged
again at §,000 x g for 30 minutes a 4°C. The super-
natant resulting from this last centrifugation,
which corresponds to TS antigen, was frozen in
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one mil-aliquots at -70°C, and then lyophilized
(Edwards do Brasil, Brazil), and stored at 4°C
until use. The antigen extract protein and poly-
saccharide contents were determined by BRAD-
FORD?method and antrone test!® respectively.

To determine the optimum concentration of
antigen to be employed for red cells coating, the
block titration was carried out, assaying positive
standard CSF obtained from patient with neuro-
cysticercosis and negative standard CSF from
healthy individual.

CEREBROSPINAL FLUID (CSF) — It were
assayed 115 CSF samples from patients with
neurocysticercosis confirmed by epidemiologi-
cal, clinical and laboratorial data. The control
group was consisted of 57 CSF samples from neu-
rological patients with diagnosis other than
cysticercosis (as meningitis, neurosyphilis, tu-
mors, vascular accidents, hydrocephalus, coma),
and 32 samples from apparently healthy indivi-
duals.

PASSIVE HAEMAGGLUTINATION TEST
(PHA) — Formaldehyde-treated group O Rh-hu-
man erythrocytes were sensitized with TS anti-
gen as previously described by HOSHINO-SHI-
MIZU et al.b. Briefly, a 0.5% cell suspension was
washed three times in 20 volumes of saline solu-
tion, and after last centrifugation the cell pellet
was resuspended in an original volume with sali-
ne solution. Equal volume of a 1/15,000 dilution
of tannic acid diluted in saline solution was ad-
ded to the suspension. Tanning was carried out
for 10 minutes at 56°C in a water-bath, with fre-
quent agitation. After tanning, the cells were wa-
shed three times by centrifugation at 800 x g
for 10 minutes. Then, they were resuspended to
the original volume with solution of TS antigen
at the optimal dilution in 0.15M phosphate buffe-
red saline solution (PBS) at pH 6.4, and incuba-
ted for 50 minutes at 37°C, under gentle shaking.
After coating, equal volume of a 0.1% (v/v) gluta-
raldehyde solution, diluted in saline solution,
was added and the suspension was incubated
for 20 minutes again at 37°C, in water-bath. The
coated cells were washed three times in PBS
and they were made up to one to third of original
volume in stabilizing solution®, and lyophilized.
For use, the cells were reconstituted to original
volume with distilled water; the final concen-
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tration of cells was 0.5%. Following the same
procedure, the control cells were prepared repla-
cing antigen by pH 6.4 PBS, during antigen coa-
ting step.

PHA test was carried out in the polystyrene
V-shaped 96-well microtitration plates (Inlab,
Brazil) by adding 25 microlitres volumes of a
0.5% cell suspension to a 25 microlitres of neat
and a twofold series dilution of CSF in pH 6.4
PBS. Each CSF sample dilution was simulta-
neously tested with uncoated cells. The plates
were shaken for 30 seconds in plate shaker (Titer-
tek, Flow Laboratories, USA), and kept in a wet
chamber at room temperature. The titration end
points were determined after 30 minutes incuba-
tion, when the positive and negative controls
showed maximum contrast.

STATISTICAL ANALYSIS — The sensiti-
vity, specificity, positive and negative predictive
values rates and efficiency of the test were deter-
mined according to GALEN & GAMBINO? on
the basis of considering 0.1% the prevalence of
neurocysticercosis as calculated by SCHENO-
NE et al.'s.

RESULTS

Table 1 shows the determination of TS anti-
gen protein and polysaccharide contents.

According to the results obtained in antigen
block titration, the concentration of 60 ug/ml
was selected for coating the erythrocytes.

Table II shows the PHA test results assayed
in the total of 204 CSF samples including pa-
tients with neurocysticercosis and from indivi-
duals of control group.

Of the 115 CSF samples from neurocysticer-
cosis patient 94 presented reactivity, providing
81.7% sensitivity with the confidence limit of
95% probability (CLy;,) ranging from 74.5% to
88.9%.

The assay performed in 89 CSF samples from
individuals of control group demonstrates non-
reactivity in 94.4% at CL,,., ranging from 89.6%
10 99.2%.

The positive and negative predictive values
and the test efficiency are 1.4%, 99.9% and 94.4%,
respectively, when these rates are calculated un-
der the estimation that, the mean rate of preva-
lence of human neurocysticercosis in Latin Ame-
rica is 100 cases per 100,000 inhabitants, that
is to say 1 per 100.

DISCUSSION

The PHA test for cysticercosis has been con-
sidered as the more sensitive technique than pre-

TABLE I

Proteins and polysaccharides concentrations in Cysticercus
celiulosae total saline antigenic extract.

ANTIGENIC PROTEIN POLYSACCHARIDES
EXTRACT mg/ml mg/mi
TOTAL SALINE 6.1 5.2

(10 cysticerci/mi)
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TABLE I1

Frequency of antibody titres by means of passive haemagglutination test
in CSF samples according to three differents group of individuals.

TITRES
GROUP | NR | 2 4q 8 16 32 64 128 236 512 1024 2048 TOTAL
21 8 22 15 22 3 13 5 4 ( - - | s
54 l 2 - - - - - - - - - - 57
30 2 - - - - - - - - - - - 32
NR = honreactive
GROUP @ = neurocysticercotic patients
b = patients with neurological clinical sintomatology other than cysticercosis
¢ = presumably heaithy individuals

cipitation and complement fixation test; howe-
ver, cross-reactivity is observed, when the me-
thod is performed in sera, mainly from indivi-
duals with non-related intestinal parasites, high-
ly frequent in our environment! 7 13 14,

The neurocysticercosis is surely the most fre-
quent and serious form of human cysticercosis,
and considering that specific immunoglobulins
production is confined to the structures surroun-
ding the parasite, it seems that CSF is the best
specimen for immunodiagnostic tests, in rela-
tion to serum with its complex interfering com-
ponents® !t

Following this notion, a PHA test has been
carried out for immunological diagnosis of neu-
rocysticercosis employing CSF as clinical speci-
men. The antigen employed in this test displays
as of the easy preparing and satisfactory yield.
The T'S antigen, the coated and uncoated eryth-
rocytes stored after lyophilization kept stable
at 4°C for more than one year (data not shown).

It is observed that the positivity of 81.7%
obtained for CSF samples from neurocysticer-
cosis patients is satisfactory, since it is higher
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than those achieved by BIAGI et al.! (10%) and
MARTINEZ-CAIRO et al.®(68%). The maximum
positivity (100%) was obtained by COSTA? in
48 CSF samples employing vesicular fluid as an-
tigenic preparation. However, this antigen is of
limited use by its low yielding and will increase
the reagent cost for the screening of infected in-
dividuals in endemic areas.

The specificity of the standardized haemag-
glutination test was verified to be high (94.4%),
and this is consistent with that was expected
for PHA technique. With respect to the five CSF
false positive results, two of them derived from
patients with presumably viral lymphocytic me-
ningitis, one from patient with hydrocephalus,
and two from presumably healthy individuals
without any clinical manifestation suggestive of
disease.

The low positive predictive value demons-
trated in this study resulted from the accounting
the low prevalence of disease, according to few
available data'®. In accordance with GALEN &
GAMBINOY, it is desirable a more sensitive test
than specific one, when the disease is serious,
its treatment is uncertain, and its diagnosis has
public health value.



UEDA . M..CAMARGO,E. D VAZ, A J.;SOUZA.A.M.C.de; BENELLL, R.M.F & SILVA, M. V.da — Passive haemagglutination
test for human nheurocysticercosis immunodiagnosis. I. Standardization and evaluation of the passive haemagglutination
Rev. Inst. Med. trop. Sao Paulo, 30 (1): 51 .56, 1988.

test for the detection of anti Cysticercus cellulosae antibodies.

The sensitivity of PHA test in detecting spe-
cific antibodies in CSF samples, makes it 11seful
for neurocysticercosis diagnosis, mainly in nega-
tive cases by means of other less sensitive serolo-
gical testsroutinely used. Also, this test demons-
trates to be easy to perform and provides highly
reproducible results.

RESUMO

Reacao de hemaglutinacao passiva para o imu-
nodiagnéstico da neurocisticercose humana. I.
Padronizacao e avaliacao do teste de hemaglu-
tinacao passiva para a detec¢iao de anticorpos
anti-Cysticercus cellulosae.

Foi padronizada e avaliada a reacao de he-
maglutina¢ao passiva (RHA) para pesquisa de
anticorpos especificos, anti-Cysticercus cellulo-
sae, no liquido cefalorraquiano (LCR). Foram
utilizadas hemacias humanas O Rh-formoliza-
das e sensibilizadas com extrato antigénico sa-
lino total de cisticercos, ainda pouco estudado.
De 115 amostras estudadas de LCR de pacientes
com neurocisticercose, 94 foram reagentes, re-
sultando em 81,7% de sensibilidade, com inter-
valo de confianca de 95% de probabilidade
(IC,,,) abrangendo de 74,5% € 88,9%. Também
foram ensaiadas 89 amostras de LCR de indivi-
duos do grupo controle, sendo tao reagentes em
94,4%, com IC,,.., de 89,6% a 99,2%. Os valores
preditivos positivo e negativo obtidos para a
RHA foram, respectivamente, de 1,4% e 99,9%,
considerando a prevaléncia média de neurocisti-
cercose na Ameérica Latina de 0,1%. Os resulta-
dos indicam que a RHA como um método sim-
ples, altamente reprodutivel e moderadamente
sensivel para a detec¢do de anticorpos especi-
ficos no LCR, porém apropriados para a triagem
de infectados.
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