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Abstract: The agar gel precipitation(AGP),

indirect hemagglutination(IHA) and indirect

enzyme immunoassay (IEIA) tests were used to detect antibodies in pigs naturally infected with

Cysticercus cellulosae in Jeju.

The results obtained were summarized as follows:

1. Sera collected from pigs naturally infected with Cysticercus cellulosae did not react in AGP

test,

2. In the THA test for swine cysticercosis, the peak titers observed were between 1 20 and

1:160 and non-specific reaction was recognized with a few samples among control sera,

3. In the IEIA test, opitical density(OD) values were obtained the best results under the

condition of OPD-substrats are reacted at room temperature for 5minutes,

The OD values of

greater than 0.2 were determined as positive and the high titers in positive sera ranged from

1:40 to 1:1,080.

4. Antibodies to swine cysticercosis were detected by IHA and IEIA tests but the latter was

more sensitive and specific than the former.

5. In the preparation of Cystisercus antigens, saline extract which was prepared the precipitate

of internal membrane treated ultrasonicator were better results than other antigens for serclogical

tests,

6. Amounts of protein in antigens was not related in direct proportion to results of serological

reation.
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Fig. 1. A cross-section of cysticercus cellulosae
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Fig. 2. Score classification of hemagglutinatton reactions

Table 1. Procedure of Enzyme Immunoassay

Materials Dose Reaction
Antigen(Coating PBS) 150p1 37°C for 2 hrs
Washing (PBS-Tween) 15041 Room temp. for 15 mins.
Serum (PBS-Tween) 150p1 37°C for 1 hrs,
Washing (PBS-Tween) 1501 R.T. for 15 mins.
Conjugate (HRP/PBS-Tween) - 1501 37°C for 1 hrs,
Washing (PBS-Tween) 15041 R.T. for 15 mins,
Substrate (OPD/PBS-citrate) 150pl R.T. for 5 mins,
Stopping sol. (4M H,SO,) » 40pl R.T.
Reading (Multiskan) 492nm Automatic reading
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Table 2. Agar Gel Precipitation Test against Various
Antigens
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\Serum Positive Negative Positive Negative
Antigens ™~ 1:1 . 1:1 1:1 1:1

EFAg(50%)
EMAg-M(30%)
EMAg-S(30%)
IFAg(50%)
IMAg-M(30%)
IMAg-S(30%)
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Table 3. Titration of Cysticercus antigen for IHA Test

Dilutions of Cysticercus antigen Control
Serum Antigens

2.1 1:1 1:2.5 1:5 1:10 1:20 Serum

Positive EFAg +H H H+ H+ H + -

(1:10) EMAg-M 1+ + NT + + -+ _

EMAg-S H il “H + + 1 -

IFAg + +# RS - 4 + -

IMAg-M + HH NT e H = —

IMAg-S 1 H HH H+ + =+ -

Negative MIAg-S I I I 1 I I _

(1:10)

NT: Not tested



Table 4. Indirect Hemagglutination Test for Sera Collected from Naturally infected and Nen-infected Pigs

Bleeding THA titer Control
Swine Na,
(Weeks) 110 1:20 1:40 %:8 1:160 1:320 Antigen  Serum
Infected 841 1 # w4+ £ x  x ) S
2 o +  * + + I -
3 o * =+ 1 1 1 -
4 o o# o+ x I I I -
842 ) # H o+ o+ % ) S
3 # W H TR T TR+ 14 =
6 W W H+  H# H# i =+ | =
Non 843 1 + I I I I I I -
infected 4 + I 1 1 I I I -
9 + =+ 4+ 1 1 1 1
11 + = 1 I I I I -
844 1 + + + ] I 1 I -
2 + ] I I I I I ~
9 + =+ I3 I I 1 I -
1 + I I I I I I -
Table 5. IHA Test far Swine Sera Collected from Abattiors in Jeju,
No. of pigs €ontrol THA titers Total No. of pasitive
ota
tested serum <1:10 1:10 20 1:40 Case(%)
20 - 16* 1 0 0 17 1(5.8%)
fund Q Q 1 1 (Nonspecific)
+ 0 0 0 2 (Nonspecific)
*: No. of pig

< 2o ERT 28¢ &5 A9 [BHeA 10109
BEE E9 16%ke] Bkelzte & 5 qlglch,
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E FIA 2 mestdch &% mEs) conjugated
ERSEA o3 EEAEES HBl A& ODE} 0.00)
et miEehE EAHA ol g conjugated] MR
A= 0.12] ODfEE BRY oo BHEREY ODEE
0.12 keEds vl glgdxt.
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2o BRY AHEBRIES ¢4 plate wello]
Zhz 2% Ml 50) 7 conjugate(l : 200)5 FH—



Table 6. Titration of Enzyme Antibody Conjugate with Reference Sera

Conjugate dilutions Control
Antigen Reference -
sera 1:200 1:400 1:800 1:1600 Substract Conjugate
IMAg-S Positive* .-
(1:10 diluted) (1 : 50 diluted) 0.8 0.3 0-1 0-0 0.0 0-1
Negative
50 diluted) 0.1 0.1 0.0 0.0 0.0 0.1
»: Strong positive serum *:. OD value(E 492nm)
Table 7. Titration of Cysticercus antigen with Reference Sera
Antigen (IMAg-S) dilutions
Reference Conjugate
sera - 125 1:10 1:20 1:30 1:40 1:50 1:60 1:70
(e perum 1:200 diluted  0.6* 0.5 0.6 0.6 0.4 0.5 0.4 0.4
Negative serum 1:200 diluted 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2

(1 : 50 diluted)

*: OD value(E 492nm) s One unit

Table 8. Correlation between OPD-substrate Reaction Times and OD Values

Substrate Serum dilutions
Antigen Conjugate reaction Serum
time (min, ) 1:10 1:20 1:40 1:80 1:160 1:320 1:640 1:1280
1:25 1:200 5 +tive 1.1* 0.7 0.6 0.3 0.3 0.2 0.1 0.0
diluted diluted —tive 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0
10 +tive 0.9 0.6 0.5 0.5 0.4 0.3 0.1 0.1
—tive 0.6 0.1 0.1 0.1 0.0 0.0 0.0 0.0
15 +tive 1.2 1.2 0.5 0.5 0.4 0.3 0.2 0.2
—tive 0.5 0.3 0.1 0.1 0.0 0.0 0.0 0.0
20 +tive 1.7 1.0 0.6 0.5 0.4 0.3 0.2 0.2
—tive 0.7 0.4 0.3 0.1 0.0 0.0 0.0 0.0
25 +tive 1.8 1.4 0.7 0.6 0.5 0.3 0.2 0.2
—tive 0.7 0.5 0.2 0.2 0.1 0.0 0.0 0.0
30 +tive 1.3 1.1 1.1 0.5 0.5 0.4 0.3 0.2
—tive 0.5 0.5 0.3 0.1 0.1 0.0 0.0 0.0
*. OD value(E 492nm), <0.1: Negative, >>0.2 : positive
3 REe Aoz 7yl REEAZAD vl OPDY HE  BHEHAKY &S A& #F BikmEe ODfs+

BE J0SHEREST RENE] B mFe] ODET #
BB 1:5~1:300]4 0.6224 HERBK 1: 30
+ 1Bz pEd 5 dgich FebA Lkl Rigel
AE o4 @A 1259 RBHES ERsa. @
H BiEmEel Aol ODfEE 0.2~0.32.24 0.184
A veEbt.

Cl. OPD-ER;FHS| KEAEMI ODMMGK : 548

0.3 T2A o4 ESk). o|F ODEE 0.1LUTE &
TAF7] AE BREA OPDEEBAWKS KEER:R
ket ODfES A#Z sl vl Table 8ol A9k 7o)
B RIERR 5570 A= It miFES) HBK 1: 109
ODfH+ 0.1% Y& BRiFd RES Holv KEd
BiEmiEl Ao ODfEE 1. 1IMTEA mMERE 1:320
73] 0.29] ODfEE Y= $2 #EE <9 =&

I i
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Repol A HHBTERIFS ®ET 1:25 conjugated]

¥

rie

(Swine No. 841)

#®ET 1:200, OPDEERKS KES 54 =iz
0.250 k2] ODfE #MMIBMERNEHER A £ #TY
T e olo wel gae HRE ¥ HHE
HHME EIARB o2 #Esldd v Fig. 344
o] BIEIE 8415 % P2 4EBAS 58 0.2¢] OD
s Yeie Ko mERBAmE 1:360~1:1:
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= Fig. 4o] e} o] Z4 4mMPBHES BB BEMLF
FRMEE 1 40445 2% 0,19 ODEE e
Bttolget. 2] ODfEARe] Eskd 9.9+ 0.05 [
—~T Aoz ¢z g

of. BFSLERO] CHEt ROEEERMER: BN EY E

(Swine No. 842)

3,240~ 0.1 0.0 0.1 0.0 0.0 0.0 0.0
= -
s =
1,080 — £ 0.1 0.1 7 0.2 % 0.1 § 0.0 0.0 0.0
@ & e eme 2
g 30 — E 0.2 0.2 03 0.2 £ 01 01 0.
g 120 — ° 0.3 0.4 0.5 0.3 ° 0.1 0.1 0.1
g w0 = E 0.6 0.6 0.7 0.6 s 0.2 0.2 0.2
1 1 1 1 A | i { 1
? 1 2 3 4 ? 1 3 6
Weeks Weeks
Fig. 3. End point titers of EIA test for naturally infected pigs
i e Nol B45] (Swine No. 844)
i - 0.0 (.0 0.0 9.9 & 0.0 9.9 5.9 9.9
Los) — 0.0 00 0.0 0.0 00 0.0 0.0 0.0
(] =
o4 — & 0.0 0.0 0.0 0.0 £ 00 0.0 0.0 0.0
¢ 2 g
=10 — g 0.1 0.0 0.0 0.0 S 0.1 0.0 0.0 0.0
g £ £
a0 — S 0.1 0.1 0.0 0.1 S 0.1 0.1 0.1 0.1
v 1 1 ] 1 ] I 1 ! 1 |
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Fig. 4. End point titers of EIA tes: for non-infected pigs



Table 9, EIA Test fos Swine Sera Collected from
Abattoirs in Jeju

OD values in EIA Test No. of
positive
0.00.10.20.30.4 reaction

No. of Serum
pigs tested dilution

20 1:40 17 3 0 0 0 0
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