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Abstract: This study was conducted to evaluate the possibility of application of a micro-
enzyme-linked immunosorbent assay (micro-ELISA) for the serodiagnosis of specific toxoplasmé
antibodies in swine sera and this test was performed as a microplate system by coating the
polystyrene plates with toxoplasma soluble antigen, incubated serially diluted sera, then added
horse radish peroxidase labelled goat anti-swine IgG(r) conjugate followed by o-phenylenediamine
as substrate,

The color development by enzyme-substrate reaction was determined by the photometric
reading {ELISA reader at 490nm (OD)] and visual reading.

The soluble antigen was prepared from the tachyzoites in mouse peritoneal cavity.

A total of 1,200 swine sera from pig slaughter-house and a total of 116 swine sera from pig
breeding station (S-C farm) were tested for the detection of antibodies to Toxoplasma gondii.

The results obtained were summarized as follows:

1. The optimal reactions of indirect ELISA for the test sera were determined by the dilution
of antigen 1:256 and 1:3,200 of horse radish peroxidase conjugate [anti-swine IgG (r)].

2. The specific toxoplasma antibody (IgG) in pigs infected with Tp artificially were detected
as the serum titers of 1:64 or 1:128 at one week postinfection.

3. Of a total of 1,200 swine sera from pig slaughter-house 505 samples of sera were detected
as positive (42.1%) and of a total of 116 swine sera from S-C pig breeding station 68
samples of Sera as positive (58.6%).

4. The specific antibody (IgG) detection rates against a total of 1,200 test sera from pig
slaughter-house were not significant between male (43.1%) and female (40.7%).

5. The indirect ELISA was proved to be a sensitive and specific procedure for the serodiagnosis
of swine toxoplasmosis and also evaluated as an effective screening test for the large scale of

test samples in laboratory.
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BAHX P ESY ARG 4" 4F 8
FY9 AL 4FEF FUHA AdFH 2 FAHE WY
A8 E TR A%z, toxoplasma ¢l F 7
el A A4 1:100 ol dtel4 ELISAZ toxo-
plasma ¥4 422 AZF F AF Ahdel FA
%ok

Toxoplasma # &  FEAELA FEH YA TF LA
F-oF w2 Toxoplasma gondii (RHZ, o1& Tptih)
& A% 20~25g9] vhgE HG) HEFEm AEFF
3~4d Foll B3NS AelAd Ader HH, A
o A&stx F&d FAE 0.5% formalinized PBS
(pH 7.2)% 2,000rpmel A 108714 33 A ¥ 4

Z29-% vz FAAE(EA) 5 F AFFHFFE
btz —30°C B 5zl FAT ¥ gal3te AA ¢
103 wHE-F b3 12,000G(6°Chol A 1A 2L a4
FeEste] 424 HHsy FHo2 FA3

UM WY QFRE AEAA Tp 2EF 349
22 15 24 o2 HAdd micro-ELISAd A 1
4,006 |49 971 1A €L e FY HA R
E A8t o

84 ®¥ Tp 729 Acoziy 4L HF
micro-ELISAZ 33 & el 1:100 o]dtl A &4
22 $A4 ¥ & HE S48 FAsAH.
labelled
affinity purified antibody [swine IgG (r) goat,
Kirkegaard & Perry Laboratories Inc.) & %A 3} t}.

Microplate : E.I.A. Polyslyrene microtration plate
(flat bottom, Linbro/Titertek)-& Ab-8-8}4 ).

BHEH(I1gG) HH(ELISA) : Voller et al?® =
Waltman et al'§ %€ modifyste] =} &3+ o] S8s}
4t}

i) &4 coating : ¥¢Y ¥ Y& carbonate-bicarbonate
buffer(pH 9.6)2 F=¥=2 34§ o}-§ microplate
wellZ 100p18 ¢ 25T ¥ 4°C YAz s34
742 A 71 . PBS/T(phosphate buffered saline-+0. 05%
Tween 20, pH 7.4)& 5814 43 A 3314 .

ii) ¥4 blocking : coating antigeng AHY F
1% bovine serum albumin(BSA)€ 100xl/well¥ &
A7 92, 37°C incubator(moist chamber)ol 4 1
A7k A2l PBS/TR 587 43 A& &3 .

i) $83 L AAYAY A4 YL 24 =wA
Aoz PBS/TE Ar&3le 4% g 100xl/well
A 748ta 37°C incubator(moist chamber)d] 4] 14 7+
e ¥ PBS/Tz 5874 43 &%),

iv) conjugated] 4 ¥ A s} : horse radish peroxidase
% 1% BSA/PBS-TE A& vx¥ 2 3 43stod 100ul/
welld € A 713 -2 37°C incubator(moist chamber)
oA 1Az A= ¥ PBS/T= 43 A Hstglc}.

v) substrate g T wg A=A :0.056% OPDs}
0.006% H;0.7} &% =5E A% 0.1M phosphate
citrate buffer(pH 5.0)% 100ul/wellq & %713t &
AL A 308%Fo] 2.5N HoSOE 50ul/welld 3 »}3}
o wg& AA AZ.

vi) 3-8 BE w29l AsE ELISA reader(MR
700 microplate reader, Dynatech)& o] £}« 490nm
A A GA 9 opitical density values(OD)E 5
skl o,

Conjugate : Horse radish peroxidase
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Fig 1. Measurement results of optimal antigen
concentration by micro-ELISA.
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Fig 2. Measurement results of optimal conjugate
concentration by micro-ELISA.
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Table 1. Results of visual and photometric reading for the sera collected from 1200 heads of

pigs at abattior by micro-ELISA

Visual

Photometric reading

Sample g Atlﬁsrz;lﬁ%ﬁe Heads Mean OD - End-point
reading at 0.340 Ratio .
(490nm) (%) (+SD) titer
Negative - — 695(57.9) 0.16(=+0.09) 1 <100
Weak positive + + 181(15.1) 0.54(0.16) 3.4 100~200
Strong positive H + 324(27.0) 1.63(0.84) 10.2 2400

Absorbance value of test samples

* The ratio=

oldZHA Xl tE HI(IgE) &Y TpE ¢ F
ZEAD HA AR FASERE 2AT AL
Fig 3ol A ¢ o] Tp A% 154 4% 257 164
ol 49 HAFE VeI R, 254 23 A F o=
P4t AE Assid e 2FdAE 15 JFF
854 7A EL& ¥HQ7(1:8,19D)F Bold.

foUX XD ODxX|e T :ELISAY A% 4%
y4 el FEL& Table lolA 9 o] A Hul4 1:
10001 4 & ¢td #Eo = (—)o]3x ODH 7} 0.340(490
nm) o|stel A& LAo=E, 1:1005 1:20094 %
a4 #AEe2 (+)]z HFT ODIZE 0.501+0.16%
AE FFde, zEm 1:400 o] A4dlA (H)olx,
Table 2. Results of IgG antibody detection for the

dilutions of sera collected from pigs at
abattior by micro-ELISA

Serum titer

(x100) No. of heads %
<1* 695 57.9
P 84 7.0
97 8.1
101 8.4
8 66 5.5
16 65 5.4
32 37 3.1
64 26 2.2
128 11 0.9
256 9 0.8
512 8 0.7
1,024 1 0.1
Total 1, 200 100.0

* Negative; serum titer: <{100x, ODyg : =0. 340
** Positive; serum titer: =100x, ODyg : 20.350

Absorbance value of reference negative samples

7 ODA 71 1.63+0.84¢] A& FF4 (+,#)ez
sle] ODAe] % 43 FA49 FEL 39 o] 42
apo] & Fglonf, oo g} T mAsiA 1,200
Fol ¥ TpAGEE 2A4F A FE4Y(+)e] 181
F(15.1%)01 2 F4A (4, #)L 324F(27.0%)2 %
HEL 42.1%(505F )01l 2, &4FL 57.9%(6955F)
ol it

Xz BE ] RaFEatAnr #H(IgG) 2/RE -
EARAM 248 SR 1,200% A ¥y 95
¥ PARFELE AT A2 Table 261 A o 7ol
YA 44 1400004 1015(8.4%) 2 714 B¢z,
1:12,80000 4 11F(0.9%), 1:25,60014 9%(0.8
%), 1:51,200014 85(0.7%) =zel= 1:102,4000]
A 15(0.1%)2 1:10,000 o] 42 83 978 =Hq
2 & 205 (2.5%)°1 % e}
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0.69 B9 o] 127F(70.2%), 1:400~1 : 8002
A rHEE 167F(33.1%) ©1 QA= °]F 0D 0.70~0.99
Welol Aol 655(39%)% 74 gen, 1:1,600~
1:3,2009 ¥ 772 1025(20.2%) 0] 3 32 o] 5 ODA
2.50 o] 4ol 30F(29.4%)% AAddPges 1:6, 400~
1:12,8009) 971FL 375(7.3%)°1 %= °] & ODXH
2.50 o] 4ol 30F(81.1%)°Igl vk, 28z 1: 25,600~
1:102,4002) 4772 18F(3.6%)°l Q%25 14 OD
X 2.50 o) A& 155 (83.3%)0°] o o}

ZHEXI e dE 8$H(Ig6) 2RE  =4A
2 RY QAT 1,20059 449 FAERE 24
2 Table 3o 2} o] 52 701F%F 3025 (43.1%)
zElx AL 499%F 203F(40.7%)2 SHAAY
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Fig 4. Comparison of OD values and serum titers
for the sera of each group from 505 positive
individuals by micro~ELISA.

Table 3. Results of IgG antibody detection for the
sera collected from pigs at abattior by sex
in micro-ELISA

S Heads No. of** No. of* Positive
ex examined positive negative rate(%)
Male 701 302 399 43.1
Female 499 203 296 40.7
Total 1,200 505 695 42.1

* Negative; serum titer: <{100x, ODygo : =0.340
** Positive; serum titer: 2100x, ODygy : 20. 350

FEol U Ekth

SR chE AW ¥H(86) ERE HA &
afedaatye AdE FA EL4EE =AM 434
Table 40] 4 2 uts} Aol X 47.7%, 9 F 47.0%,
7HE 45.3%°1% 5 AL L 28.3%2 & AA v

Table 4. Seasonal prevalence of toxoplasma antibody
for the sera collected from pigs at abattior
by micro-ELISA

Heads No. of No. of Positive
Season examined positive** negative* rate(%)
Spring 300 143 157 47.7
Summer 300 141 159 47.0
Autumn 300 136 164 45.3
Winter 300 85 215 28.3
Total 1,200 505 695 42,1

* Negative; serum’ titer: <100x » ODyeo 1 S0.340
** Positive; serum titer: Z100%, ODygy : 20. 350
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Fig 5. Comparison of the distribution of OD values
between positive and negative group in S-C
pig farm by micro-ELISA.
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Table 5. Results of toxoplasma antibody detection
for the sera collected from S-C pig farm

Serum titer( x 100) No. of heads %
<1 48 41.4
1 16 13.8
2 16 13.8
8 6.9
7 6.0
16 9 7.8
32 6 5.2
64 5 4.3
128 1 0.9
256 0 0.0
512 0 0.0
1,024 0 0.0
No. of negative* 48 41.4
No. of positive** 68 58.6
Total 116 100.0

* Negative; serum titer: <100X, ODyp @ =0. 340
** Positive; serum titer: =100x, ODyg: =0.350

o $EE 2AY 44L& Table 6ol st o) YA
A% E44% ODAA ghod YI4st Resd
ODA £ %& $Z& 2ol3th

o

ELISAY & o] 8% At#e Eafstaniy Axkd
o] HAFe g8 B ATFY AEASSLUIBMLL,
024 91 gl o} X o A& o} o] Mg 534 ELISA
g ol &% g A7 £ HAE X Bne
six EaZebavlyof @ ELISAg 9 ¢
et al®e] 3 H Lo AE sHgled 28 ELISA
W & Latex agglutination test(o]} LAg} ¥)sl v
% 4A A4 ELISA7 LAY o =lzteictz stgle
o, #3 gY9559gd HA conjugate FE=E FAY
A5 49L& 1pg/ml, conjugater 1:3,2000) £&£%
gt gd A2 HA Fxetz g

AAEY o] APdMe A2F TR A48
2 HAFEE AU o LA AW 125600
A FH3 FAYHRY Holot A Ax ¢AFE 9
22 Holglen], conjugater 1:3,200004 Aot
F4EH Y Wol7t 73 Az ODAE 73 A3
o ¥4 &A% o] AT Yen et al®e] 4
4 st

Waltman et al® 3 Naot9} Remington3g 4 Z
gauty ol YA E 271 FE30 A¥9A4= ELISA
7 AR & delgtz B, AAEL A4
EaZeacl A E 27)d AEY oz JFH
4 A A A 2PL =M 9 A4
X 154 EYNAHuF 1:64 25 1:1289 9715
2oz ELISAY &% z7A e} ssdidz B

L Yen

Table 6. Comparison of OD values and serum titers for the sera of 68 positive individuals of

S-C pig farm

OD(4g0nm)  — Serum titers (X 100) T(ogt;)l

1 2 4 8 16 32 64 128 256 512 1,024
>2.5 2 4 1 7 (10.3)
2.20~2, 49 0 (0.0)
1.90~2.19 1 2 @9
1.60~1.89 1 1 3 1 6 (8.8)
1.30~1.59 2 1 3 6 (8.8
1.00~1.29 1 1 3 4
0.70~0.99 2 3 2 11 (16.2)
0. 40~0.69 9 13 1 25 (36.8)
0.35~0. 39 7 1 & (11.8)
Total 16 16 8 7 9 6 5 1 0 0 0 68(100.0)

(%) (23.5) (23.5) (11.8) (10.3) (13.2) (8.8) (7.4) (1.5) (0.0) (0.0) (0.0)
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