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Summary : The present study was designed to determine optimum conditions of ELISA for
the immunodiagnosis of Cysticercus cellulosae infection in humans and in pigs using four antigens
extracted from C. cellulosae (Cyst fluid antigen, Ccf. Ag ; Cyst body antigen, Ccb. Ag; Cyst wall
antigen, Ccw. Ag ; Conus derived antigen, Ccc. Ag). The usefulness of the proposed methods was
assessed.

The following results were obtained.

1. Ccf. Ag was most usuful for the immunodiagnosis of C. cellulosae infection in pigs. Optimum
conditions in the ELISA were at the concentration of 15 ug/ml of Ccf. Ag, 10,000 times diluted
peroxidase-labelled anti-porcine IgG and at 100 dilution of test sera. More stable results were
obtained by blocking the epitope of porcine IgG in Ccf. Ag with rabbit anti-porcine IgG antiserum.

2. In the case of cerebral cysticercosis cellulosae hominis, Ccf. Ag was most sensitive and
specific for the serodiagnosis. The optimum conditions, when this antigen was used, were same as
used for the infection in pigs. Under these test-conditions by ELISA, significant differences were
obtained among cysticercosis and other parasite infections (taeniasis saginata, diphyllobothriasis
latum, sparganosis mansoni, diplogonoporiasis grandis, fascioliasis, clonorchiasis, paragonimiasis,
strongyloidiasis and ascariasis).

3. When patient sera absorbed with 7. saginata antigens was used, much greater differences
were obtained among cysticercosis and other parasitic infections with the ELISA using Ccf as an
antigen.

These results indicate that the ELISA using Ccf as an antigen is most sensitive and specific for
screening Cysticercus cellulosae infection.
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Fig. 1. Schematic illustration of the structure of Cysticercus cellulosae.
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YEHURE L.
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© ffirRHERIED %D ELISA ¥o0FE:

(1) FshEERLEHIR (Ccf. Ag, Ccb. Ag, Ccw. Ag,
Cec. Ag) AWK EHERBR T 2N ice + HEEE
REEEE O MFHAEHERYE (g6 ZRET HR/D
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Ccf. Ag, Ccb. Ag, Ccw. Ag, Ccc. Ag I\, ThZ%
hOTREOZEBEH YR T 2R, FHEREER
FE%x0.06M DRBERER (0HI.6) T, ThZth
30, 15, 5ug/ml ML microtiter plate (M 129
A, Dynatech #8) © well 124« 100 yml 2 Ah,
4°C, 18 RefElBE LEHMHEMLL .

1%y~ 77 s v (Sigma #8) 24 AKER

1. Wells of the plate were coated with antigens (cyst
fluid Ag, body Ag, cyst wall Ag, conus derived Ag)
diluted with carbonate buffer (0.05M, pH 9.6) at 4C
for 18 hours.

2. Washed with PBS (pH 7.2) containing 0.02% Tween
20.

3. Blocked with the same carbonate buffer containing
1% BSA at 37°C for 1 hour.

4. Washed with PBS (pH 7.2) containing 0.02% Tween
20.

5. Test diluted sera were reacted at 37°C for 1 hour.

6. Washed with PBS (pH 7.2) containing 0.02% Tween
20.

7. Peroxidase labelled anti-porcine or anti-human IgG
was added and incubated at 37°C for 1hour.

8. Washed with PBS (pH 7.2) containing 0.02% Tween
20.

9. OPD was reacted in dark room at 20°C for 30 minutes.

10. Enzymic reaction was stopped using 3N-sulfuric acid.
11. Absorbance was measured at 500 nm.

Fig. 2. Procedure of ELISA with antigens extract-
ed from four parts of Cysticercus cellulosae.

FAYEREEE 200 ul 2 AN, 37C, 1HRIKEL, 7=
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RIGED = SIHER (2 v 7 HE, FFE 500 nm, Bl
& 610nm) T, BREELZIE L (Voller et al.”,
1976). '
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(Fig. 3)
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microtiter plate ® well i xhZh Cef. Ag #RER

1. Wells of the plate were coated with antigens (cyst
fluid antigen) diluted with carbonate buffer (0.05 M,
pH 9.6) at 4°C for 18 hours.

2. Washed with PBS (pH 7.2) containing 0.02% Tween
20.

3. Blocked with the same carbonate buffer containing
1% BSA at 37°C for 1 hour.

4. Washed with PBS (pH 7.2) containing 0.02% Tween
20.

5. Blocked with the epitope of porcine IgG with antipor-
cine IgG rabbit serum at 37°C for 1 hour.

6. Washed with PBS (pH 7.2) containing 0.02% Tween
20.

7. Test diluted sera were reacted at 37°C for 1 hour.

8. Washed with PBS (pH 7.2) containing 0.02% Tween
20.

9. Peroxidase labelled anti-porcine IgG was added and
incubated at 37°C for 1hour.

10. Washed with PBS (pH 7.2) containing 0.02% Tween
20.

11. OPD was reacted in dark room at 20°C for 60 minutes.

12. Absorbance was measured at 500 nm.

Fig. 3. Procedure of ELISA with Ccf Ag blocked
the epitopes of porcine IgG and with rabbit
anti-porcine IgG antiserum.
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rabbit anti-porcine whole serum
antiserum
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rabbit anti-porcine IgG antiserum

Ccf. Ag
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um

Fig. 4. Immunoelectrophoretic analysis of cross-reactivity among
Ccf. Ag against anti-porcine serum.
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SR ERERIGT BB ERE L 100 1 FoOAR,
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B BEHERRYE T 2B F 5 Ccf. Ag, Ccb. Ag,
Ccw. Ag, Cec. Ag i\ T o ELISA (ki X 5 HiH$#3E
Bk JgG) BIEDEDEBEMEDOIRE

peroxidase ¥l 7 % 1gG HEOFEFREE S Ccf.
Ag, Ccb. Ag, Ccw. Ag TI% 10,000 51z, Ccc. Ag T
1%, 5,000 f5123%5E L, microtiter plate ~ D EH{LHER
B30, 15, 5ug/ml LZ{ER, #272w=~-KT
PURM DR 23 - TG 7 2 1 & JERRGL 7 2 g% 3 ©
BB F ML, ELISA ExfT-ic.

(1) Ccf. Ag 54 (Fig. 6)

Fig. 6 win3Hkic, B Ccf. Ag B30 ug/ml @
B&, BT 2 MEORIHE IEK, 0.934, 1.013,
0.925, 0.924, 0.766, 0.568, 0.401, 0.373 &7, IE
B 7 2 M T 0.483, 0.514, 0.429, 0.361,
0.295, 0.281, 0.269, 0.271 L PIFETE . 15 ug/ml D

1. Wells of the plate were coated with antigens (cyst
fluid Ag, body Ag) diluted with carbonate buffer at 4
C for 18 hours.

2. Washed with PBS (pH 7.2) containing 0.02% Tween
20.

3. Blocked with the same carbonate buffer containing
1% BSA at 37C for 1 hour.

4. Washed with PBS (pH 7.2) containing 0.02% Tween
20.

5. Test diluted sera were preincubated with Taenia
saginata antigen at 37°C for 30 minutes.

6. Test preincubated sera added and reacted at 37°C for
1 hour.

7. Washed with PBS (pH 7.2) containing 0.02% Tween
20.

8. Peroxidase labelled anti-human IgG was added and
incubated at 37°C for 1 hour.

9. Washed with PBS (pH 7.2) containing 0.02% Tween
20.

10. OPD was reacted in dark room at 20°C for 30 minutes.

11. Enzymic reaction was stopped using 3N-sulfuric acid.

12. Absorbance was measured at 500 nm.

Fig. 5. Procedure of ELISA using test sera
absorbed with 7. saginata Ag.
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BE, BT 2 mE X, 0.743, 0.781, 0.772, 0.744,
0.664, 0.578, 0.381, 0.363 &7ch, FERET 2 MmE T
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Fig. 6. Determination of optimum conditions of
ELISA using Ccf. Ag for diagnosis of
cysticercosis in pigs. ® : infected pig, * :
uninfected pig
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B 7 2 M Cux 0.380, 0.326, 0.238, 0.281,

0.302, 0.293, 0.270, 0.241 &7s o7z 15 ug/ml D
&, B¥e7 2 1mEE L, 0.715, 0.617, 0.568, 0.475,

0.373, 0.321, 0.305, 0.332 &b, FEREGT 2 MET
%, 0.415, 0.458, 0.536, 0.451, 0.397, 0.483,
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0.252, 0.221 &7z b, FEREH T # MIE T, 0.265
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D, ThHDORED Ccb. Ag A L4, HEEER
BT 2 O MBEHZHICHE ) BRATEC LMK
Ihi.

(3) Ccw. Ag A LIcHE (Fig.8)

Antigen Ccb : 30pug/mé
£ 1.5 Peroxidase-labelled antibody: 1/10,000
S
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E 151  Peroxidase-labelled antibody: 1/10,000
S
0
8 1.01
C
©
el
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Antigen Ccb : 5ug/m4
€ 154 Peroxidase-labelled antibody: 1/10,000
S
0
9 1.0
c
©
0
[
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Q
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10 100 1,000 10,000

Serum dilution (Reciprocal)

Fig. 7. Determination of optimum conditions of
ELISA using Ccb. Ag for diagnosis of
cysticercosis in pigs. ® : infected pig, ° :
uninfected pig
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Fig. 8 w3 #kic, EI#E{ Cow. Ag B30 ug/ml ©
B, BT 2Ty, 0.451, 0.636, 0.776, 0.621,
0.610, 0.463, 0.385, 0.326 & 7zb, FEREH T & MiET
%, 0.341, 0.400, 0.425, 0.431, 0.484, 0.374,
0.323, 0.307 &inote. 15 ug/ml OBE, BT 1M
BClx, 0.687, 0.619, 0.621, 0.534, 0.549, 0.437,
0.386, 0.344 L 7c b, FEREH 7 & MiE TIL, 0.438,
0.413, 0.371, 0.331, 0.432, 0.381, 0.335, 0.308 &7z
5ug/ml OFE, BE7 £ MmiETIE, 0.671,
0.716, 0.734, 0.573, 0.538, 0.439, 0.331, 0.275 & /¢
b, JERRGT & BT, 0.476, 0.381, 0.369, 0.401,
0.367, 0.328, 0.285, 0.261 X7 b, 30ug/ml, 15
ug/ml RO5 ug,/ml DWThOBEED Cew. Ag %

> 7o,

Antigen Ccw : 30pg/m4
€ 1.5 Peroxidase-labelled antibody: 1/10,000
S
3
$ 1.0
c
©
o)
G
0.5
<
0 T T T T
Antigen Ccw : 15ug/m4
E 1.5- Peroxidase-labelled antibody: 1/10,000
2
L
9 1.07
C
©
2
§ 0.5 \’—‘\‘—\‘\\
< \\/\\
0 T T T T
Antigen Ccw : Sug/mé
£ 1.5 Peroxidase-labelled antibody: 1/10,000
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©
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10 100 1,000 10,000

Serum dilution (Reciprocal)

Fig. 8. Determination of optimum conditions of
ELISA using Ccw. Ag for diagnosis of
cysticercosis in pigs. ® : infected pig, * :
uninfected pig
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(4) Ccc. Ag 2ERLBE& (Fig. 9)

Fig. 9 R #c, ML Cec. Ag 2330 ug/ml D
B, BT 5, 0.796, 0.903, 0.871, 0.868,
0.926, 0.898, 0.873, 0.831 L7zh, FREYe7 # MET
%, 1.035, 0.871, 0.835, 0.750, 0.615, 0.702,
0.853, 0.685 & 7ot 15 ug/ml OBF, B 7 2M
#TiL, 1.217, 0.934, 0.875, 0.938, 0.986, 0.926
0.871, 0.870 &7z b, FERKY 7 & MiE TiL, 0.789,
0.808, 0.561, 0.674, 0.783, 0.798, 0.870, 0.835 &7
ote. bug/ml OBE, WG T #METIE 0.864,
0.740, 0.675, 0.941, 0.960, 0.848, 0.874, 0.913 &7¢

Antigen Ccc : 30ug/mf
£ 1.5 Peroxidase-labelled antibody: 1/5,000
S
3
@ 1.0
C
[y
2 < ; :
o -
005
<
0 T T T T
Antigen Ccc : 15ug/mf
T 1.5 Peroxidase-labelled antibody: 1/5,000
S
3
© 1.01
C
«
0
G
w 0.57
Ke)
<
0 T T T T
Antigen Ccc : 5ug/mé
1.5 Peroxidase-labelled antibody: 1/5,000
S
o
K
g @%:
Q .
© -
0
=
2 05
805
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10 100 1,000 10,000

Serum dilution (Reciprocal)

Fig. 9. Determination of optimum conditions of
ELISA using Ccc. Ag for diagnosis of
cysticercosis in pigs. ® : infected pig, * :
uninfected pig
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h, FERYT 2 MmEECLX, 0.925, 0.886, 1.071, 0.915,
0.883, 0.824, 0.831, 0.823 & 7z b, 30 ug,/ ml 15
ug/ml BO5 pg,/ml DWFHOEED Cec. Ag &1F
ALEBECE T EHERRY 7 £ o MEEHZ
CAERTIZRWEREEI .

Ll EofER»n S, BHEEREAS T 2 o ELISA ¥Rt X
BMEFHZ R IBIL T Ccf. Ag RO HEMT, 15
pg/ml OBRETHLRRIEIE LN HENEE S hie.

® Ccf.Ag AV EHBERRE 2 BT 3
ELISA ic X 5 g2k oksr (Fig. 10)

LEORBRTE LN EEREH T CHHERESR 7 4
13 BF, JERRYL 7 # 32 B IME & AV T ELISA %17 -
ToPT, FEREG 7 2 iC R\ CIREF RGO HEBL L,
BELIEREBLIENTE o, 22T Ccf. Ag
dip 7 2 MfE [gG B %H 7 % 1gG fidTc7mry 2 L
& L P 7 & IgGHEORb Y I 1 % v w7 L7
I VESUBIRREABRAEK Y AN ICEE & HBRE
LChdE, BHERBL S 2 2R\ TH 7% IgG v+
FMET well OHEL 7wy 7 L (blocked
group) T3, BB KEER0.66310.105 TH DT
WL, 1%y E7Lr7svesry 2 Lic# (non-
blocked group) T, BiKIEEX0.548+0.183 TH
ot Eie, WRE L CHSEERIERS 7 # 32 HOME
TREDOBE 21T - TR, #17 % IgG vy FMET7
v v 7 LBt (blocked group) T, B B&IEE X 0.411
+0.045 THBHDIKL, 1%vvmE7L+7 I VTS
v v 7 L% (non-blocked group) Tl¥, HRBEE X
0.290+0.051 TH - 7.

ok, BHBERRE T 2 FHROERE 7 2T
BN, 7% IgG v FMED 7w v 712X &K AF
¥fET 0.115, 0.121 DBNKE LR #RD 55, HEER
BY T 2 BTSN 7 2 1gG vy FFELL - T mry
73 HEIX Y, EEREL0.183 225 0.105 KA L,
F— A RRELRBENTEL. EREEREIERY S
2BED MA2SD &5 &, Hi7 % IgG vy FifuFETT
= v 7 LT\ 7eu ¥ (non-blocked group) Ti¥, &5
BERS 2B 13 EOF I 2 HOM b b2l L
TWAHDEXL, #i7 2 IgG v FMETTry 7 L1
#£ (blocked group) Ti%, H#EREG T 2 £ TIBEHE
DEHENESH, 72 [gC vy FME\ETT = v 73
BEILID, BRBE LT -2 2B rEMNTEL. L
L, HEgERRERY 7 2 B L IERY 7 £ BT Student’s
tREXRT o kR, 72 [gG v FMETT R v 7
L7-%# (blocked group), RO'7' m vy 7 LT\
(non-blocked group) 1%, £z 1 % DOKETHERELRT
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Fig. 10. Antibody titers to Ccf in sera of uninfected and/or infected
pigs before or after blocking their IgG-epitopes.

TED, HAEHCRASOERTH 1.

© ELISAM I X 2 E#EERIEIC 1T 5 Ccf. Ag,
Ccb. Ag, Cew. Ag, Ccc. Ag W IMEXENBHDE
&M OPRE

(1) Ccf. Ag A\ 7z ELISA ¥l 1) 5 B @S0k
& (Fig.11)

peroxidasefEfgii e + IgG HLEOFIREE % 10,000
fE I E L, microtiter plate ~DE#AE/L Ccf. Ag B%
30, 15, 5ug/ml EZE(L I, + 27 & v = —ECHAKM
DD T BEME L REEEMEY 3 OFEHRL,
ELISA %17 - 7=. Fig. 11 wR3#ic, EH{L Cef. Ag
A 30 ug/ml OB, BEMEORICE XIEK 0.878,
0.854, 0.768, 0.659, 0.500, 0.305, 0.183, 0.117 &7z
h, BHEHZME TIx 0.341, 0.207, 0.098, 0.073,
0.049, 0.059, 0.061, 0.051 &2, 15 ug/ml D%
&, BEME Tk, 0.880, 0.841, 0.746, 0.610,
0.483, 0.293, 0.171, 0.085 &7ab, fEFEHZIMmME TIX,
0.329, 0.215, 0.110, 0.068, 0.046, 0.029, 0.027, 0.022
Lisote. Sug/ml OBE, BEIMETE 0.793
0.744, 0.671, 0.524, 0.390, 0.234, 0.096, 0.074 & 7x

h, BEEMmME CcX, 0.329, 0.220, 0.122, 0.073,
0.051, 0.046, 0.037, 0.037 &7t Hlkick b Cef.
Ag R L4, B Ccf. Ag BiX5ug/ml T
T e G AME B, BIME R REE X 10 f55 200
BRI EY L WESETH HENKE I L.

(2) Ccb. Ag &\ ELISA EiwRi) 5B @t D
W (Fig. 12)

peroxidase ke + IgG Fifko#REE % 10,000
EREPUCHEE L, microtiter plate ~DE#L Cch. Ag
E% 30, 15, 5ug/ml (L&, Ccf. Ag LRI
B MY, B ME 2 H R L, ELISA $%1T - fc. Fig.
12 R THRE, ERML Ceb. Ag 84330 pg/ml DHE,
BEIMEOWICE 3IEXK, 0.890, 0.841, 0.659, 0.512,
0.451, 0.268, 0.244, 0.195 &7abh, f@EEMmMTE T,
0.183, 0.171, 0.159, 0.134, 0.110, 0.098, 0.105, 0.117
Lot 15ug/ml O%E, BEIMETE 0.878,
0.768, 0.634, 0.476, 0.402, 0.354, 0.268, 0.195 & 7¢
b, #HEME T, 0.144, 0.146, 0.122, 0.134,
0.085, 0.085, 0.096, 0.110 &7z-7=. 5ug/ml D%
A, BEMFE T, 0.468, 0.427, 0.305, 0.207,
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0.171, 0.120, 0.085,.0.066 & 7c b, HEEZIME TII,
0.066, 0.061, 0.049, 0.050, 0.029, 0.061, 0.037, 0.022
Licote. Ll b Ceb. Ag 2R LicB4, Bk
Ccb. Ag &3 15 pg/ml THL7RIGHE B, Bk
BEFRREE 3505 200 SR RABEY e HIELEETH
HENEFEI .

(3) Cew. Ag &\ 7= ELISA ¥kic B B3 EHESEM O
e (Fig. 13)

peroxidasefZ#ii & b IgG HLADFHFFERE % 10,000
fEHEBICHREL, microtiter plate ~DEHL Cew. Ag
£%30, 15, 5ug/ml ¥, AFCEEDE,

— Antigen Ccf : 30ug/m4
E 1.5 Peroxidase-labelled antibody: 1/10,000
S
©
3 1.01
C
®
a
® 0.57
a
<< \.__—_‘
-0 T T :
— Antigen Ccf : 15ug/mg
E 1.57  peroxidase-labelled antibody: 1/10,000
S
K3
9 1.07
C
©
a
G
0 0.5
Q
< \\\\
0 I T T
. Antigen Ccf : 5ug/m4
£ 151 Peroxidase-labelled antibody: 1/10,000
y )
S
)
[0)) ].0'
0
j oy
©
2
o 0.57
n
QO
<
O T 1 I
10 100 1,000
Serum dilution (Reciprocal)
® :patient

¢ thealthy control

Fig. 11. Determination of optimum conditions of
ELISA using Ccf. Ag for diagnosis of
cysticercosis in human.

(753)

BEEMFEYFRL, ELISA ¥%7T-7%. Fig 13 1R
THeie, B Cew. Ag B2330 ug/ml OBH, BE
3% o %6 3 E R, 1.163, 1.002, 0.734, 0.515,
0.332, 0.173, 0.078, 0.075 &7 b, EHEEBIME T,
0.676, 0.434, 0.249, 0.124, 0.120, 0.054, 0.041, 0.049
Lisote. 15ug/ml 04, BEMETIE, 1.007,
0.873, 0.654, 0.417, 0.224, 0.124, 0.078, 0.056 & 7x
b, EEZMmME T, 0.549, 0.390, 0.202, 0.085,
0.054, 0.027, 0.031, 0.030 & 77z 5ug/ml D
&, BEMmE TIx, 0.588, 0.485, 0.390, 0.244,
0.180, 0.093, 0.054, 0.054 &7cb, fEEEMETIE,
0.500, 0.302, 0.173, 0.088, 0.101, 0.044, 0.034, 0.022

] Antigen Ccb : 30ug/m4
E 1.57 Peroxidase-labelled antibody: 1/10,000
2
o 1.0
0
C
®
£
o 0.57
Q0
<
’_—_—‘\.—‘\‘*-o——o———'
0 T ML T
. Antigen Ccb : 15ug/mg
E 151 Peroxidase-labelled antibody: 1/10,000
S
L
o 1.07
8]
C
@
Q0
o
S 0.5
Q
<
w
0 T T T
- Antigen Ccb : 5ug/mg
E 151 Peroxidase-labelled antibody: 1/10,000
3
©
o 1.0
C
@
0
[
5 0.5
Q
< ‘\—:\_—&

10 100 1,000
Serum dilution (Reciprocal)
® :patient

« thealthy control

Fig. 12, Determination of optimum conditions of
ELISA using Ccb. Ag for -diagnosis of
cysticercosis in human.
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Eirote. Dlbkirk b Cow. Ag 2R LEE, BME
1t Ccw. Ag B3 15 ug,/ml THHRRIEHIES R, B
B iE 7 RIEEE 1T, 10 f522 5 100 fEFRE Y B E S
T HHENEE I hic.

(4) Ccc. Ag &V iz ELISA BT BERHEMED
weE (Fig. 14)

peroxidase BE#Hi e + IgG HFEDOFRIEEE% 5,000
REEFICHREL, microtiter plate ~DEHHEAL Cec. Ag
B%30, 15, 5ug/ml LZfhee, RABCBEME,
BEENEBELFRL, ELISA %17 7. Fig 14 1R
T, B Cec. Ag 4330 ug/ml DBE, BE
IM{E O WY E W E%, 1.203, 1.037, 0.915, 0.683,

R Antigen Ccw : 30pg/mg
E 1.57 Peroxidase-labelled antibody: 1/10,000
S
©
o 1.0
0
C
®
2
2 0.57
a
<
0 1 T T
— Antigen Ccw : 15ug/mg
£ "51 Peroxidase-labelled antibody: 1/10,000
g
g 1.07
C
©
=
@ 0.5
Q
<
0 T T T
. Antigen Ccw : 5ug/m4
E 1.51  Peroxidase-labelled antibody: 1/10,000
8
8 1.07
C
©
2
2 0.5
Q
<
0 T T T
10 100 1,000
Serum dilution (Reciprocal)
® : patient

* :healthy control
Fig. 13. Determination of optimum conditions of
ELISA using Ccw. Ag for diagnosis of
cysticercosis in human.

L

0.488, 0.298, 0.251, 0.171 &7z b, BEZME T,
0.817, 0.659, 0.480, 0.285, 0.183, 0.159, 0.149, 0.134
Lot 15ug/ml OBE, BEMmMETIE, 1.095,

1.024, 0.854, 0.622, 0.402, 0.268, 0.195, 0.129 &7z
D, EHEEIMmE T, 0.902, 0.500, 0.280, 0.195,

0.144, 0.129, 0.107, 0.105 & 7c 7. 5ug/ml D
&, B IM¥E T, 0.866, 0.756, 0.602, 0.488,

0.293, 0.198, 0.124, 0.095 & /sb, fEEEMETIX,
0.668, 0.539, 0.341, 0.183, 0.100, 0.076, 0.056, 0.046
Liote. LB E D Cec. Ag 2B Lice, EHIL
Cec. Ag B3 15 ug/ml T+ RRIGAEB B, B

. Antigen Ccc : 30ug/mé
E 1.5 Peroxidase-labelled antibody: 1/5,000
8
9 1.0
C
©
2
S 0.5
Q
<
0 1 T T
_ Antigen Ccc: 15ug/m4
E 157 peroxidase-labelled antibody: 1/5,000
S
©w
o 1.0
Q
C
®
£0
G
5 0.5
Q
<
0 I I T
=15 Antigen Ccc : bug/m4
E "9 Peroxidase-labelled antibody: 1/5,000
]
L
o 1.04
Q
C
[\
<
9 0.5
Q
<
0 T T U
10 100 1,000
Serum dilution (Reciprocal)
® : patient

* thealthy control
Fig. 14. Determination of optimum conditions of
ELISA using Ccc. Ag for diagnosis of
cysticercosis in human.
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EFFEE, 30 5225 100 fEHR1AEY e LT
HHENEE I .

ZORRIZ, PR SEEHRUE BB IIE O REEFENB N R
WT, Thbo 4 BoOHREDOA Ccf. Ag A\ 7z ELISA
R, ZIPRVWHEECHS RRIEAE LI, FEER
e PiEDRE R D 15, REOVRTHHHEIFEHI
Hic. Fiz Ccb. Ag 7 ELISA ¥:1%, RRE D gk
REBIFC, BROECEBENEVWSETIE, BEMEE
BEEME L ORI EBEZEEZRD. Cow. Ag ® Ccc.
Ag iz ELISA 056, EHENREN LS,
BEME L BEEME L ORMICEEELRDHENTE
fsho o,

(D) Ccf. Ag, Ccb. Ag, Ccw. Ag, Ccc. Ag DA BEHIR %
Fi\~7z ELISA ¥ @M B % A B HUE B %
I &, o FAE RE B MEL OV mE &
DAFERIEOKE (Fig. 15)

(1) Ccf. Ag #RWIHE GUEE 15 ug/ml, MiE
5 W 1 1/100, peroxidase E # #l v + IgG #Hi k.
1/10,000)

7 $FE HURE BB I T, REEE1X 0.978+0.480(n
=9) &ieh, MSRIEBEMFTIE, 0.443£0.159(n
=4), INEHEEREREMBETE, 0.268+0.081(n=
13), ZofboS&BRESREME(~ Y v VIURE 46, X
BIEFISRREE 1 61D i, 0.248+0.079 (n=5), W%
BEME (FRERAE S5 6, FHEE 3 61, FFRERE 46D
T, 0.273+0.078 (n=12), MBEBFME EERE
iE 3B, [EHEE 56D T, 0.300+0.093 (n=8), f&H
FHMETIE, 0.209£0.053 (n=9) &ieote. BiL, %
hZhoFEBIZ Student’s t ERTT - iR, MEH
EREREME TR O REE T, EHERIERSM
B & DM 10 % DOKETHERELRD, ¥l DMBOF
ARFEEEMECREEME & oM 1 BOKETER
ERRDI. BBEELEFEORED M+2SD #IE
BEOLRET L, HAESHEREBEMETE, 94
h7TEBRERE Y, 2HMBEME o (BEkR
22.2%). ¥EISREBEMBE T, 4834, A
HAFELREREME T, 13434, FOMOLER
FEBEMECE, 54F 24, REEEREMETE, 12
&R 24, BMEEREMETE, 84F 34, BEEM
HETXIZFLER TN L hBEEE ), EskRE
B EDIBIBERL, 51 BRI HT2T.5 %L1

(2) Ccb. Ag AV -B4 (FURE © 15 g/ /ml, MiF
75 # 1/100, peroxidase E# #l v + IgG #ifk:
1/10,000)

P47 $3E A BB I T, BOEEEIX0.766£0.23 (n

=0 &y, EMSBEREMETIE, 0.565+0.090(n
=4), JREHEFELREBRE M TIE, 0.325+0.076(n=
13), ZDfbhof&BIEREME T, 0.306+£0.119 (n=
5), BEERZMETIE, 0.349+0.077 (n=12), HH
FEAZIMETIE, 0.35920.088 (n=8), BEEMmMET
1%, 0.261+£0.071 (n=9) &icot. BThLThoBE
I Student’s t BERTT - 1 fER, MAHEERERS
METHLALRIEE R, ESskRIEBEME L OMiIC
BEZ L, ZoMoR A RERE MRS nE
Lo 1 %DKETERERRD . BicHKc M+
2SD ZIEHBED LR &35 &, IESEEREBEMmMET
12, 9B 2 MBI L fro T, Eh @SS RIERE
ME T, 44F 44, ERHHESREBEMLE T,
13%% 24, TOMOERETIE, 5424, RBJE
T, 12%F 24, BRETE, 8&/F24, BEEMD
BT, 94P1AVBEEERD, EBHEREYED
T oML, 5145 134T 25.5 % & inoie.

(3) Cew. Ag AW I3B& IR E © 15 ug/ml, I
Z R 1 1/100, peroxidase #E# ¥l v + IgG #i 14 :
1/10,000)

%7 S TE H o B I T Y, OGRS 0.610+0.272(n
=) Ly, MEISHEBREMETIE, 0.448+0.130(n
=), TSRS MEC, 0.298£0.107(n=
12), FOMBOLREAEZME T, 0.324£0.105 (n=
5), WREERZMETIE, 0.349+0.086 (n=12), #Hm
FEREZMETIE, 0.36420.085 (n=8), @EHEMmME T
1%, 0.251+0.075 (n=9) &itot. BEEhTho®
Az Student’s t RE 1T - 7o f 1, A S9ZERE B M
BTHLRBEER, EHEHEREMNE L OMICE
B2, RHAELREREME, BEEMELO
Mz 1 %BDKET, FOMOLRE, TR, #EES
ZIIE & DRNC 5 BOKETEBELRD L. BiChk
w M+2SD #IEFED LR ET5 &, MAMIERER
FEMETE, IBFIBBPBEML Lo FEHIE
REEBEZEMBCIY, 44924, KREHELREBRET
BT, 134524, rofiofLRETIE, 54F2
%, REETIE, 1248924, BRETE, 8444
2, BEEMETE, IBFRIEVREBMEERY, &
S HER B D e IR, 51/ 134/ T25.5% &7
s 7.

(4) Cec. Ag AW BE GURE 15 ug/ml, I¥E
7 B 1/100, peroxidase @i #i v b IgG ik :
1/5,000,

% S TE HRE R IS T, TOBEE 1% 0.7884+0.267(n
= ki, EEISLBAEBHEMBETIE, 0.753+0.168(n
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Fig. 15. Antibody titers to four C. cellulosae antigens in patients suffer-

ing from cysticercosis and from other parasitic infections

detected with ELISA.



A $FE RAE o I B WTE B3 B BT

=4), [REZELREBREME TIX, 0.555+0.283(n=
13), #DfbD4&RIEREMBE T, 0.468+0.172 (n=
5), WBRFERFMBETIE, 0.478+0.153 (n=12), #¥H
FEBFZMBETIE, 0.508+0.080 (n=8), EHEEIMmMET
1%, 0.373+£0.122 (n=9) & 7xotk. BREFRFThOE
BT Student’s t BEHAT - 1ciER, MAEMERESRE
IECE LR ABRAEE, FBSREBEZME L O
BFREWRL, FHBELRIERS ME & ORI 10 %0
KET, TOMOSRERSME L OIS %DKET,
MREEREIME & O 2 BDKET, BEHEIL TR
RIEBEME & ORI 1 B0 KETERFREEEYR
Dz, FicRc M+2SD * E¥EOLRE T2 &,

B ST R S A T, O & 2 KOS & oo
fo. EloESISREREME T, 44534, KEH
BERIEBEZEME T, 1348448, FOMOLERET
13, 54924, MEETIE, 12492 Zo\MEEM L 7

D, FICHBREROEEE CIGEBEE &L, EHE
IR S i BBRERIE, 51 4R 114 T2.6%L 7%
7o,

PlEokkiz, zhb 4 BoHEOHE AL HEBRE L
THBE, Cof. Ag MMUDTAHUR & Tl b RERME
MED, EHLHEREME & OMICEBEZELZRDIHE
—DHETHote. Fi M+2SD RIEHMBEDO LEE L
T, ZDMOFERERER MEFHEOBBMRY RS
& Cef. Ag i, 26.1%THH Ccc. AgTD21.6% XD
PERMEZRL TS, BRENEVLWVWIRT Ccf
Ag PRI RZ ) — =V I RBLEHRETCHB EVWOIH
MEEFEE .

(B) s iR (T.sag. Ag) TORIBIME &\ 7o
MEHERER CHAOREB I L 2FEEOKRE
(Fig. 16)

FREEBRER LY, MEHBEREBEMEDO ELISA
HBRIC X 52 E & LT Cef. Ag BT, kW T
Ccb. Ag BB L TW5 & DERE B, S HLITFHRER
E &R b IR E A R T B B IS RIE & ORI % BRI
T HRIT, HRIME L EHERFURCRIRL, ZOARR
RittExBREL, Fd & AEORIECHNEERER IgG
ERZNAY Fink 4=

(1) Ccf. Ag ZRHWHE

7 ST A F A IS T, ROGREI30.283+0.207(n
=8) &b, ESSKREREMBETIE, 0.068+£0.026(n
=4), REBEESLRIEBEIMTE TIL, 0.044+0.026(n=
13), Zofiog&BEREMBE T, 0.044+0.019 (n=
5), WHFEBZIMBTIE, 0.05320.032 (n=12), HiH
FEREMETIE, 0.063+0.028 (n=8), @EFEEMIET

(757)

1%, 0.052£0.020 (n=10) & 7eoic. FREFRFRDE
BT Student’s t BER T - 1o fER, WEHEEREBRE
METHONETHE T, B RER CRREMNTE &
DORNZ 5 % DKEET, [AHZIEERIEBEIME & Ofic
2 %DKIET, ZOMOLRE, BHRE, @BEHMEL
ORNC 1 % DKETLEHENERBEXZRD L. TR
= M+2SD #IEEED LR ET% &, NEHEERER
HIMFTE, S8BT 2HMBEME ot EFENWE
HAE, KEEFIGHE, ~v v vIlRE, @B¥EnEc
1, BBEEYE LB ixic, KHMELRE, &R
fE, MBEOMBETIE, ThZfhlBTobBes iy
M RIEL SO BRI 2 L34 T5.7% L
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Fig. 16. Specific antibody titers to Ccf. and Ccb. Ag in
patients suffering from cysticercosis and
from other parasitic infections detected in
absorbed in sera with 7. saginata Ag using
ELISA.
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tote.

(2) Ccb. Ag ZRHWIEE

% SR3E FE FE A 1138 C U3, BOBEE 13 0.10240.057(n
=8)&ich, EHSREREMETIX, 0.073£0.039(n
=4), JRERESLREBREME T, 0.047+0.028(n=
13), ZOfiog&RIEBEIMETIE, 0.048+0.023 (n=
5), WRFEREMBETIE, 0.04840.027 (n=12), #HH
FEBEMECE, 0.070£0.028 (n=8), EHZIMET
1, 0.044+0.021 (n=10) itie»te. BFhFhoEKE
Bz Student’s t RERIT » kbR, MNAEHIERIERE
MECHLNAERKEE, EH5 AR O RAE B3
BLOMICAEBELRRDT, ¥ RMBELRE Z0
fDSRAE, WHRAER OREH M & O 5 %Dk
THBZYRD. ¥icfffic M+2SD 2IEEfEDE
fRET 5% &, MAEMEREBREME T, 8&F3IHHN
BEM L I ote. FREBERE LBRETR 24T
IREBTRSRAE, T OMDOSRE, TREK OEEE O
METRERLTh 1 HT oML 7, EHISKRIE
BEDIBBERILS2 ZHR LTI 4% LT
Do X5k, HiEE LT Cef. Ag V7 ELISA
ECMmEFOEALRIR L LETHHMBEHRETHH
X b, BESVEERAE & S REREMTE L OMOR
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. Abbreviations

C. C.: cysticercosis cellulosae

T. sag.: taeniasis saginata

D. L:

diphyllobothriasis latum

Diplo. : diplogonoporiasis grandis

S. m. : sparganosis mansoni

P. m. : paragonimiasis miyazakii

F. h.: fascioliasis hepatica

P. w.: paragonimiasis westermani

C. s.: clonorchiasis sinensis

S. s.: strongyloidiasis stercoralis

A. s.: ascariasis lumbricoides





