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ABSTRACT: 

Immunoserological study of cysticercosis伺出edout on sera from patients， h回lthyChinese， endemic inhabitant 

and non-endemic inhabitant， using the e回.yme-linked immunosolbent 出国y (四JISA) and e皿.yme-linked

immunotransfer blot出回Y(ETB) in Jilin， China. 

For the evaluate of suitable antigen， we pre伊redthe 2 materials designated出 cystfluid (C町 andwhole cyst 

(WC) obtained from pig. A to凶 430sera， including 134 healthy sera， 86 patie附 sera，115 non-endemic inhabitants， 95 

endemic inhabi刷 ts田raobtained from Changchun in China. In patien也 (clinically.suspec句d)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 ar，回 werepositive. On the other hand， 33 (34.7%) of 95 sera of endemic ar伺 showed

positive. In com戸市onwith ELISA value among sera from healthy Chinese， non-endemic and endemic ar，伺inhabitants，

clearly significant difference were observed. 

Key Words : Cysticercosis， seroimmunodiagnosis， ELISA， Immunoblot 

INTRODUCTION: 

Cysti田r∞sis，伺usedby 1訂valstage of Taellia solium， is a serious problem to human health. The disease is 

endemic in a few ∞untries of Latin America， South-east Asia， and Central Africa and is becoming incr，伺singly

prevalent in the United States and Europe. The larvae migrate into central nervous system (CNS) of human and were 

induced reveal seve隠 neurologicaldisorders. Diagnosis study evaluting the cysticercosis lesions with nuclear magnetic 

resonance imaging (MRI) and∞muputed tomography (CT) is propo剥.Recently， PI佃由民.eet. al. (1994) demonstrated 

that enzyme linked immunosolvent郡田.y(ELISA) and immunoblot出回yw田 ag∞ddiagnostic t∞1 for cysticercωis. 

But specific diagnosis of this disease is difficult until now. 

Seroepidemiological survey has been伺凶edout in田veralendemic countries by using with ELISA. In Central 

Ameriω， es伊到ciallyin Mexico， there are many reports of serodiagnostic survey of cysticercosis. However，鎚 far邸 we
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know， there are few from China， despite its endemicity. 

The prevalence of cysticercosis was investigated among non-endemic and endemic ar，伺 inJilin of China. The 

availability of EUSA wi出enoughsensitivity and especificity to be applied in the field setting，戸rmit凶 toperform a 

series of pop凶ationalstudies aimed旬 knowthe epidemiological characteristic of cysticercosis in endemic populations 

in China. 

MATERIALS AND恥mTHODS:

PreparoJion 0/ antigens 

The cysticerci were obtained from infected pigs組 dse戸ratedthe 2戸市ofcyst fluid (C町andwhole cyst (WC). 

Each material w田 homogenizedin 3 volumes of 0.85% NaCl solution using a Teflon-glass homogenizer in ice. The 

homogenates were田ntrifugedat 15，α氾Gfor 30 min， and the supematants were used槌 antigen.

Protein∞ncentrations were determined by the Bio-Rad protein as田ykit (Bio-Rad Lab.， Richmond， CA) using a 

bovine田rumalbumin as s飽n也.rd.

Sera 

Eighty-six sera from clinically suspected国民 ofcysticercosis and 134田ra，from h回 l白yindividuals without 

history of neurological disorders were obtained in Changchun， China. Ninety-five sera from inhabitants in endemic ar，伺

of Shaangyang加 d115 sera from non-endemic area of N6ngan， China were also obtained. Sera from 134 h回lthy

Chin回ewere used as control. 

ELlSAs伽dies

The protω01 for EUSA method followed Engvall and Peter (1971) and Weekmen and Schcrus (1971). Briefly，. 

microtiter plates (NUNC， Intermed， Denmark) wereα>ated with 1∞μ1 (10，μglml protein) of antigen回，lution(0.5M 
carbonate-bicarbonated buffer， pH 9.6) and incubated for one hour at 38・Cand left overnight at 4・C.Theex回 ssantigen 

was washed away using 0.05% Tw民n-20in PBS (PBS汀).Bl∞king w回 donewith 1∞μ1 of PBsrr containing 1% 
bovine田rumalbumin (BSA) for one hour at 38・C.After the washing， 1∞μ1 of diluted田rumsamples w部 addedto 
wells. The last well of each plate r，配eivedserum-free PBS庁andserved田 negative∞ntrolor blank well. The plate w邸

incubated for one hour at 37・Cand w国 W出 hed田veraltimes with PBS庁'.Peroxidase-Iabeled goat姐佐hum組

immunoglobuline G Fc-Fragment (白ganonTe回世伺 N.V.-Cap戸IProductes， USA) at dilution 1:気治 inPBS庁 W部

副dedto all wells (1∞μI per well) and the plate were incubated for one ho町:After w描 hing，we added the 1∞IJll 
substrate， 0.03% 2，2'・但incトbis(3-ethyl・benzthiazolin-6-sulfonicacid) in 0.05M citric acid and O.01M sodium ph四phate

buffer ∞ntaining O.α)3% HzOz， to each well. The enzyme引 lbs岡修reactionw出 allowedto∞C町 atr，∞m temperature 

for 60 minutes. The reaction w描 stoppedby adding 50，μI of 1.259もsodiumfluoride to each well. The opti伺 1density 

(00) of each well w出 measuredat 405-595 nm against the blank using Model 3550 microplate reader (Bio-Rad 

Laboraωries， USA). 
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SDS-l弘GEand Immunoblo雌ng

SDS-PAGEw国 performedaccording to the pr'ωedure of Laemmli (1970) in 12.5% polyacrylamid gels. In some 

experiments， disulfide bonds were reduced with 5% s・mercapt叩 thanol.The prot∞01 of electrophoretic transfer onto 

nitrocellulose fo11owed Burnet (1981). The samples were se伊m凶 withSDS-PAGE under reducing ∞，nditions， 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 (Hanc∞k and Tsang， 1983). The remaining strips 

were immunostained with peroxidase conjugated anti-human IgG antibody田 follows;the stri戸 werew国民d，

incubated in bloking solution (1 % BSA庁)， then rl伺 C除dwith sample sera diluted 11100 in PBsrr. After incubation in 

peroxidase-conjugated anti-human antibody solution diluted 1成治 inPBS庁~ the nitrocellulose strips were incubated 

with the substrate， 0.7 mM  3，3'-diaminobenzidine tetrahydrochloride， 0.01 % HzOz， 50mM Tris-HCl buffer， pH 7.2. The 

reaction w描 stoppedby rinsing the strips with tap water. 

Amol邸凶arstandard (M 4038， Shigma Chem. Co.， St Louis， USA) w槌 runwi出回.chgel. 

StatuticJ 

Statistical differences w出 analyzedby the t-tesl A p-value of less than 0.01 w槌 considered10 be signifi回nl

RESULTS AND DISCUSSION: 

The diagn佃 isof CNS cysticercωis is often difficult. Palpation for subcutaneous nodules and roentgenograms 

for calcified cysts in muscles ∞casionally aid the diagnosis. In the p国 t，indirect hemagglutination and complement 

fixation tests has b回 nutilized， 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 wi出 considerablesuc田ssand are 

田p配iallyhelpful in determining the need for surgery . 

We伺汀iedout to know the optimum concentration of serum by ELISA test， which reacted with l}tl of WC 

antigen from Guatemalan cysticerci. The results showed 1024 times or more dilution of healthy Chinese sera h回 onlya

few background response (Fig. 1). As a result of these data， 10∞times dilution of sera were used to detect 
anti加diesby ELISA. 

Fug.2 showed the ELISA田ingwith WC and CF antigens in sera from h伺1thy，patient， non-endemic and endemic 

ar伺 inhabita附 .S回 tterplots showed the result of ELISA value measured in using WC and CF antigens. A few strong 

reactions with WC antigen than CF (y=O.287x + 0.032) were observed on healthy Chinese sera (Fig. 2・A).But patient， 

non-endemic inhabitant and endemic inhabitant sera showed almost equivalent rl回.ctionwith WC and CF田 y=O.党4x・

0.029，戸0.854x+0.049， y=0.699x + 0.048， resp町民velテ

The m伺 nOD values with SD at a dilution of 1:1000 in 134 Chinese sera were 0.1偲土0.0臼 and0.064::t:O.027， 

respectively (Table 1). We were defined means:l:3SD as the cut-off value between positive sera如 dnegative. 

According to cut-off value of加th姐 tigens，82(95.4%) out of 86 sera from clinically susp回tedwere positive， but 4 

(3.0%) out of 134 healthy sera showed also positive (Table 2). In endemic訂回，33(34.7%) out of 95田rawere positive， 

but 16 (13.9%) out of 115 sera from non-endemic ar伺 showedpositiveσ'able 2). 

ELISA value between WC and CF antigens were shown Fig. 2， and sera from patient， non-endemic and endemic 
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inhabitants were almost回mevalue.α1the other hand，白eEUSA value of WC antigen were higher白姐CFantigen in 

healthy Chinese sera (Fig. 2・A).

In order to characterize WC  and CF antigen fraction， with 84田ra(22 were h回lthypersons， 22 were patients， 18 

were non-endemic ar回 personsand 22 were endemic ar伺 persons)showing a high OD value against WC and CF 

antigens fraction by EUSA were examined by immunoblot部組Y(Fig. 3，4，5，6). 

In patient田ra，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， m， 

and 115 kDa MW  on WC antigen叩 d35 of them (Fig. 4) were reacted with 15.5， 17.5， 18.522，26.5，27，28 andタ7kDa

MW  on CF antigen， res戸ctivel子 But，釦meof them showed nothing reaction whether it showed higher OD value 

with two antigens by ELISA. 

Similarly， in non-endemic釘伺，which田rashowed positive reaction on the EUSA were r伺.ctedwith 15.5， 17.5， 

18.5， 20.5， 22.5， 26.5， 27， 28， 32， 35， 37， 40， 48 56， 62. 82 andタ7kDaMW  on WC antigen叩 dwere reacted with 27 

and 39 kDa MW  on CF antigen (Fig. 5)， res戸出口tively.

Inendemic紅白，which sera showed positive reaction on the EUSA were reac飽dwith 15.5， 17.5， 18.5，20.5，22.5， 

26.5， 27， 28， 35， 37， 40， 48， 56， 62， 82，抑制d115 kDa MW  on WC祖匂enand were r，伺尚dwi出35，37， 40， 80 and 

q花DaMW  on CF antigen (Fig. 6)， 11白戸ctivel予

Guerra et al. (1銃犯)described叩 tigenB to be∞mposed of 2 protein subunits with molecular weights of 105 and 

95 kDa. Analysis of the antigenic profil回 ob阻inedby us reveals polypeptid田 withthe similar molecular weight (95 and 

115kDas). We found白紙thesmaller of these antigens (m kDa) I1eacted with IgG. ln addition， it is also clear from our 

r回叫tsthat antigens wi白molecularweights of 62，65， 48，40，37，35， 28， 27， 26.5 kDa were immunodominant. 
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Table 1. 
OD vaIue with serological test by ELISA using WC and CF antigens of 
cysticercus cellulosae 

----込竺士
No. of person 

ELlSA 00 value 

(means7SO) 

WC: whole cyst 
CF: cyst fluid 

Taible 2. 

WC  

CF 

Nonnal 

134 

0.1回70.063

o.侃470.027

Non-endemic a問a Endemic area Patient 

115 95 86 

0.14670.165 0.20570.232 0.62170.191 

0.11470.184 0.22470.288 0.70470.197 

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

Nonnal Non-endemic area I Endemic area Patient 

No. of positive 
person* (%) 

4 
(3.O'Yo) 

115 

16 
(13.9%) 

95 

33 
(34.7%) 

* Positive limit by control data しmeans_3S0) of Chinese on WC叩 dCF組 tigens
WC: whole cyst 
CF: cyst fluid 

86 

82 
(95.4%) 

Fig.l.Optimum concentration of normal chinese person sera 
w hich measured abso伽 neeof ELISA using on WC 
antIgen 
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Fig2 

Correlation of ELISA value between WC and CF antigens泊
hearthy， patient， Non-endemic area and endemic area sera 
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Immunoblot組 alysisof whole cyst and cyst 
n凶dantigens of cysticercus cellulosa with 
healthy Chinese sera 

Fig.3 
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Immunoblot analysis of whole cyst and cyst 
n凶dantigens of cysticercus cemosa with 
patient sera 

Fig.4 
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Immunoblot analysis of whole cyst and cyst 
f1uid antigens of cysticercus ceUulosa with 
non-endemic inhabitant sera 

Fig.5 
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Immunoblot analysis of whole cyst and cyst 
a凶dantigens of cysticercus ceUulosa with 
endemic inhabitant sera 
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