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ABSTRACT:

Immunoserological study of cysticercosis carried out on sera from patients, healthy Chinese, endemic inhabitant
and non-endemic inhabitant, using the enzyme-linked immunosolbent assay (ELISA) and enzyme-linked
immunotransfer blot assay (EITB) in Jilin, China.

For the evaluate of suitable antigen, we prepared the 2 materials designated as cyst fluid (CF) and whole cyst
(WC) obtained from pig. A total 430 sera, including 134 healthy sera, 86 patients sera, 115 non-endemic inhabitants, 95
endemic inhabitants sera obtained from Changchun in China. In patients (clinically suspected) sera, 82 (95.4%) out of
86 sera were positive. On the other hand, 4 (3.0%) of 134 healthy Chinese sera showed positive. Sixteen (13.9%) out of
115 sera from non-endemic area were positive. On the other hand, 33 (34.7%) of 95 sera of endemic area showed
positive. In comparison with ELISA value among sera from healthy Chinese, non-endemic and endemic area inhabitants,

clearly significant difference were observed.
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INTRODUCTION:

Cysticercosis, caused by larval stage of Taenia solium, is a serious problem to human health. The disease is
endemic in a few countries of Latin America, South-east Asia, and Central Africa and is becoming increasingly
prevalent in the United States and Europe. The larvae migrate into central nervous system (CNS) of human and were
induced reveal severe neurological disorders. Diagnosis study evaluting the cysticercosis lesions with nuclear magnetic
resonance imaging (MRI) and comuputed tomography (CT) is proposed. Recently, Plancerte et. al, (1994) demonstmfed
that enzyme linked immunosolvent assay (ELISA) and immunoblot assay was a good diagnostic tool for cysticercosis.
But specific diagnosis of this disease is difficult until now.

Seroepidemiological survey has been carried out in several endemic countries by using with ELISA. In Central

America, especially in Mexico, there are many reports of serodiagnostic survey of cysticercosis. However, as far as we



know, there are few from China, despite its endemicity.

The prevalence of cysticercosis was investigated among non-endemic and endemic area in Jilin of China. The
availability of ELISA with enough sensitivity and especificity to be applied in the field setting, permitted to perform a
series of populational studies aimed to know the epidemiological characteristic of cysticercosis in endemic populations

in China.

MATERIALS AND METHODS:
Preparation of antigens

The cysticerci were obtained from infected pigs and separated the 2 parts of cyst fluid (CF) and whole cyst (WC).
Each material was homogenized in 3 volumes of 0.85% NaCl solution using a Teflon-glass homogenizer in ice. The
homogenates were centrifuged at 15,000 G for 30 min, and the supernatants were used as antigen.

Protein concentrations were determined by the Bio-Rad protein assay kit (Bio-Rad Lab., Richmond, CA) using a

bovine serum albumin as standard.

Sera

Eighty-six sera from clinically suspected case of cysticercosis and 134 sera, from healthy individuals without
history of neurological disorders were obtained in Changchun, China. Ninety-five sera from inhabitants in endemic area
of Shaangydng and 115 sera from non-endemic area of Néngan, China were also obtained. Sera from 134 healthy

Chinese were used as controi.

ELISA studies

The protocol for ELISA method followed Engvall and Peter (1971) and Weekmen and Schecrus (1971). Briefly,.
microtiter plates (NUNC, Intermed, Denmark) were coated with 100ul (10ug/ml protein) of antigen solution (0.5M
carbonate-bicarbonated buffer, pH 9.6) and incubated for one hour at 38°C and left overnight at 4'C. The excess antigen
was washed away using 0.05% Tween-20 in PBS (PBS/T). Blocking was done with 100ul of PBS/T containing 1%
bovine serum albumin (BSA) for one hour at 38'C. After the washing, 100ul of diluted serum samples was added to
wells. The last well of each plate received serum-free PBS/T and served as negative control or blank well. The plate was
incubated for one hour at 37°C and was washed several times with PBS/T. Peroxidase-labeled goat anti-human
immunoglobuline G Fc-Fragment (Organon Tekhica N.V.-Cappel Productes, USA) at dilution 1:500 in PBS/T was
added to all wells (100! per well) and the plate were incubated for one hour. After washing, we added the 100ul
substrate, 0.03% 2,2'-azino-bis(3-ethyl-benzthiazolin-6-sulfonic acid) in 0.05M citric acid and 0.01M sodium phosphate
buffer containing 0.003% H,0,, to each well. The enzyme-substrate reaction was allowed to occur at room temperature
for 60 minutes. The reaction was stopped by adding S0ul of 1.25% sodium fluoride to each well. The optical density
(OD) of each well was measured at 405-595 nm against the blank using Model 3550 microplate reader (Bio-Rad
Laboratories, USA).



SDS-PAGE and Immunoblotting

SDS-PAGE was performed according to the procedure of Laemmli (1970) in 12.5% polyacrylamid gels. In some
experiments, disulfide bonds were reduced with 5% B8-mercaptoethanol. The protocol of electrophoretic transfer onto
nitrocellulose followed Burnet (1981). The samples were separated with SDS-PAGE under reducing conditions, then
electrotransferred to a nitrocellulose membrane (GVHP 304FO, Nihon Millipore Kogyo Co., Yonezawa, Japan). Some
membrane strips were stained with Indian ink for protein profiles (Hancock and Tsang, 1983). The remaining strips
were immunostained with peroxidase conjugated anti-human IgG antibody as follows; the strips were washed,
incubated in bloking solution (1% BSA/T), then reacted with sample sera diluted 1/100 in PBS/T. After incubation in
peroxidase-conjugated anti-human antibody solution diluted 1/500 in PBS/T, the nitrocellulose strips were incubated
with the substrate, 0.7 mM 3,3'-diaminobenzidine tetrahydrochloride, 0.01% H,0,, S0mM Tris-HCI buffer, pH 7.2. The
reaction was stopped by rinsing the strips with tap water.

A molecular standard (M 4038, Sili gma Chem. Co., St Louis, USA) was run with each gel.
Statistics

Statistical differences was analyzed by the t-test. A p-value of less than 0.01 was considered to be significant.

RESULTS AND DISCUSSION:

The diagnosis of CNS cysticercosis is often difficult. Palpation for subcutaneous nodules and roentgenograms
for calcified cysts in muscles occasionally aid the diagnosis. In the past, indirect hemagglutination and complement
fixation tests has been utilized, but in our experience, neither has been sufficiently reliable to permit the desired degree
of confidence in serological diagnosis. Recently, CT scans have been employed with considerable success and are
especially helpful in determining the need for surgery .

We carried out to know the optimum concentration of serum by ELISA test, which reacted with 1l of WC
antigen from Guatemalan cysticerci. The resuits showed 1024 times or more dilution of healthy Chinese sera has only a
few background response (Fig. 1). As a result of these data, 1000 times dilution of sera were used to detect
antibodies by ELISA.

Fug.2 showed the ELISA using with WC and CF antigens in sera from healthy, patient, non-endemic and endemic
area inhabitants. Scatter plots showed the result of ELISA value measured in using WC and CF antigens. A few strong
reactions with WC antigen than CF (y=0.287x + 0.032) were observed on healthy Chinese sera (Fig. 2-A). But patient,
non-endemic inhabitant and endemic inhabitant sera showed almost equivalent reaction with WC and CF as y=0.924x -
0.029, y= 0.854x +0.049, y=0.699x + 0.048, respectively.

The mean OD values with SD at a dilution of 1:IOdO in 134 Chinese sera were 0.108+0.063 and 0.064+0.027,
respectively (Table 1). We were defined means+3SD as the cut-off value between positive sera and negative.
According to cut-off value of both antigens, 82 (95.4%) out of 86 sera from clinically suspected were positive, but 4
(3.0%) out of 134 healthy sera showed also positive (Table 2). In endemic area, 33 (34.7%) out of 95 sera were positive,
but 16 (13.9%) out of 115 sera from non-endemic area showed positive (Table 2).

ELISA value between WC and CF antigens were shown Fig. 2, and sera from patient, non-endemic and endemic



inhabitants were almost same value. On the other hand, the ELISA value of WC antigen were higher than CF antigen in
healthy Chinese sera (Fig. 2-A).

In order to characterize WC and CF antigen fraction, with 84 sera (22 were healthy persons, 22 were patients, 18
were non-endemic area persons and 22 were endemic area persons) showing a high OD value against WC and CF
antigens fraction by ELISA were examined by immunoblot assay (Fig. 3,4.5,6).

In patient sera, 22 of them reacted with 15.5, 17.5, 18.5, 20, 22, 26.5, 27, 28, 32, 35, 37, 40, 48, 56, 62, 82, 97,
and 115 kDa MW on WC antigen and 35 of them (Fig. 4) were reacted with 15.5, 17.5, 18.5 22, 26.5, 27, 28 and 97 kDa
MW on CF antigen, respectively. But, some of them showed nothing reaction whether it showed higher OD value
with two antigens by ELISA.

Similarly, in non-endemic area, which sera showed positive reaction on the ELISA were reacted with 15.5, 17.5,
18.5, 20.5, 22.5, 26.5, 27, 28, 32, 35, 37, 40, 48 56, 62. 82 and 97kDa MW on WC antigen and were reacted with 27
and 39 kDa MW on CF antigen (Fig. 5), respectively.

In endemic area, which sera showed positive reaction on the ELISA were reacted with 15.5, 17.5, 18.5, 20.5, 22.5,
26.5, 27, 28, 35, 37, 40, 48, 56, 62, 82, 97 and 115 kDa MW on WC antigen and were reacted with 35, 37, 40, 80 and
97kDa MW on CF antigen (Fig. 6), respectively.

Guerra et al. (1982) described antigen B to be composed of 2 protein subunits with molecular weights of 105 and
95 kDa. Analysis of the antigenic profiles obtained by us reveals polypeptides with the similar molecular weight (95 and
115kDas). We found that the smaller of these antigens (97 kDa) reacted with IgG. In addition, it is also clear from our
results that antigens with molecular weights of 62,65, 48, 40, 37, 35, 28, 27, 26.5 kDa were immunodominant.

REFERENCES:

1) Burnet, W.N. (1981) : "Western Blotting" : Electrophoretic transfer of proteins from sodium dodecyl sulfate-
polyacrylamid gels to unmodified nitrocellulose and radiographic detection with antibody and radioiodinated protein A.
Anal. Biochem., 112, 195-203.

2) Engvall, E. and Peter P. (1971) : Enzyme-linked immunosorbent assay (ELISA) Quantitative assay of
immunoglobuline G. Immunochemistry, 8, 871-874.

3) Guerra, G., A. Flisser, L. Canedo, and J. P. Laclette. (1982) : Biochemical and immunological characterization of
antigen B purified from cysticerci of Taenia solium. In Cysticecosis present state of knowledge and perspectives, A.
Flisser, K. Willms, J. P. Laclette, C. Larralde, C. Ridaura, and E. Beltran (eds.). Academic Press, New York,pp. 437-451.
4) Laemmili, U. K. (1970) : Cleavage of structural proteins during the assembly of the head of the bacteriophge T4.
Nature. 227, 680-685. '

5) Hancock, K. and Tsang, V. C. W. (1983) : India ink staining of proteins on Nitrocellulose paper. Analycal
Biochemistry. 133, 157-162.

6) Placente, A., Fexas, A. and Flisser, A. (1994) : Reactivity in ELISA and dot blot of purified GP24, an
immunodominant antigen of Taenia solium, for the diagnosis of human neurocysticercosis. International J. Parasitol., 2,

733-738.



7) Van Weekmem, B. K. and Scherurs, A H.W.M. (1971) : Immunoassay using antigen-enzyme conjugates. FEBS Letter,
15, 232-236.



Table 1.

OD value with serological test by ELISA using WC and CF antigens of
cysticercus cellulosae

Serum Normat Non-endemic area Endemic area Patient
No. of person 134 115 95 86
ELISA OD value| W€ 0.10870.063 0.14670.165 0.20570.232 0.62170.191
SD
(means7SD) | cp | g.06470.027 0.11470.184 0.22470.288 0.70470.197
WC: whole cyst
CF: cyst fluid
Taible 2.

Number of positive sera with ELISA using WC and CF antigens of
~ cysticercus cellulosae

Serum Normal Non-endemic area Endemic area Patient
No. of person 134 115 95 86
we 2 12 25 80
No. of positive (1.5%) 4 ((04%)| 16 |(263%)| 33 |(93.0%)| 82
person* (%) CF 2 (3.0%) 13 (13.9%) 32 (34.7%) 82 (95.4%)
(1.5%) (11.3%) (33.7%) (95.4%)

* Positive limit by control data (_means _3SD) of Chinese on WC and CF antigens

WC: whole cyst
CF: cyst fluid

Fig. 1. Optimum concentration of normal chinese person sera
which measured absorbance of ELISA using on WC
antigen
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Fig 2
Correlation of ELISA value between WC and CF antigens in

hearthy, patient, Non-endemic area and endemic area sera
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Fig. 3 Immunoblot analysis of whole cyst and cyst
fluid antigens of cysticercus cellulosa with
healthy Chinese sera
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Fig. 4 Immunoblot analysis of whole cyst and cyst
fluid antigens of cysticercus celllosa with
patient sera
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Fig. 5 Immunoblot analysis of whole cyst and cyst
fluid antigens of cysticercus cellulosa with
non-endemic inhabitant sera
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fluid antigens of cysticercus cellulosa with

Fig. 6 Immunoblot analysis of whole cyst and cyst
endemic inhabitant sera
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