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Development of antigen for the microplate latex agglutination test on toxoplasmosis in animals

Myung-deuk Suh, Eung-goo Lee
College of Vetermary Medicine, Gyeongsang National Unzversity
(Received July 28, 1993))

Abstract : This study was conducted to develop a sensitized latex-antigen for serodiagnosis of toxoplas-
mosis in animals.

Tachyzoites of T gondz (RH-strain) harvested from mouse peritoneal cavity were purified through the
filtraton of polycarbonate membrane(pore size, 3.0 #m, Costar Co.) and disrupted by ultrasonicator.

The tachyzoite suspension was ultracentrifuged for 30 min at 60,000 X g(4C) and the supernatant was
used as a water-lysate antigen. Pol,ystyrene latex particles of 0.8 #m in diameter(Sigma) were used for the
preparation of sensitized latex-antigen suspension.

The several parameters including the preparation conditions, incubation buffer. serum dilution bufter
and stability of agglutination reactions were evaluated and the results obtained were summarized as fol-
lows -

1. The antigen consisting of a water-lysate of T gondi tachyzoites was adsorbed onto polystyrene latex
particles of 0.8 #m in diameter by adding a latex suspension to an equal volume of diluted antigen solu-
tion and by incubating the mixture at 37°C under different conditions.

2. The optimum incubation buffer used for the antigen sensitization was 0.1M Tris-HCl buffer(pH 8.0).

3. The optimum serum dilution buffer used for the latex agglutination test was 0.1IM Trs-HCl-NaCl
buffepH 7.4) containing 300 mM NaCl. But 0.1M Tris-HCI-NaCl buffer(pH 7.4) containing 300-600 mM
NaCl, 0.5% BSA and 0.01% Tween-20 improved the agglutination patterns and cleared the background of
microplate well without the effects on LA titer.

4. The time required for antigen sensitization was 40 and 60 min in incubation buffer(pH 8.0) at 37%C.
But the optimun time for antigen sensitization was min at 37°C.

5. The optimun quantity of antigen absorbed on latex particles for proper agglutination was the range
of 20 to 32 #g of latex particles.

6. The optimun concentration of the latex-antigen suspension for the proper agglutination reaction was
determined as 0.2%(w/v).
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7. The specificity, rapidity and simplicity of the latex-particle agglutination test suggested that it might

be adaptable to large scale serum screening.

Key words : canine, toxoplasmosis, latex, protozoan disease.
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Table 1. Determination of antigen incubation buffer and serum dilution buffer

Antigen Serum

incub- dilut- Reciprocal serum titer

ation ion Serum Control

buffer buffer 4 8 16 32 64 128 256 512 1024 2048

0. 1M SPB P 3 3 2 2 2 2 2 2 2 2

SPB N 2 2 2 2 2 2 2 2 2 2 2

(pH7.2)
Tris- p 3 3 2 2 2 2 2 2 2 2 2
HCI N 2 2 2 2 2 2 2 2 2 2 2
*Trs-HCI p 3 3 3 3 2 2 2 2 2 2 0
-NaCl N 2 2 1 0 0 0 0 0 0 0
**Tris-HCI p 3 3 3 2 2 2 2 2 2 2 0.5
-NaCl N 3 1 05 0 0 0 0 0 0 0 0.5

0.1M SPB P 3 3 3 3 2 2 2 2 2 2 2

Tris- N 3 2 2 2 2 2 2 2 2 2 2

HCI

(pH8.0)  Tnis- P 3 3 2 2 2 2 2 2 2 2 2
HC) N 2 2 2 2 2 0 0 0 0 0 2
*Tris-HCL P 3 3 3 3 2 2 2 2 2 2 0
NaCl N 2 1 1 0 0 0 0 0 0 0 )
**Tris-HCI p 3 3 3 3 2 2 2 0.5 0 0 ¢
-NaCl N 1 0 0 0 0 0 0 0 0 0 ¢

0.1M SPB p 3 3 3 2 2 2 2 2 2 2 2

CBB N 3 3 2 2 2 2 2 2 2 2 2

(pH9.6)
Trs- P 3 3 3 2 2 2 2 2 2 2 Z
HCI N 2 2 2 2 2 2 2 2 1 1 2
*Tris-HCL p 3 3 3 3 2 2 2 2 2 2 2
-NaCl N 2 2 2 1 1 1 2 2 2 2 2
**Tris-HCl p 3 3 3 2 2 2 2 2 0.5 0 2
-NaCl N 1 05 0 0 0 0 0 0 0 0 ?

Antigen concentration  2mg/mé.

Incubation condition : 37°C. 60mins.

* containing 150mM NaCl, ** containing 300mM NaCl
Score © agglutination pattern
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Table 2. Determination of optimal NaCl concentration of serum dilution buffer

Concentra- Reciprocal serum titer
tion of Serum Control
NaCl(mM) 4 8 16 32 64 128 256 512 1024 2048
25 P 3 3 2 2 2 2 2 2 2 2 2
N 2 2 1 0 0 2 2 2 2 2 2
50 P 3 3 2 2 2 2 2 2 2 2 2
N 2 2 2 1 0 0 2 2 2 2 2
100 P 3 3 2 2 2 2 2 2 2 2 2
N 2 1 1 0 0 0 0 2 2 2 2
150 P 3 3 3 2 2 2 2 2 2 2 2
N 2 1 0 0 0 0 0 1 2 2 2
200 P 3 3 3 2 2 2 2 2 2 2 2
N 1 1 0 0 0 0 0 2 2 2 2
300 P 3 2 2 2 1 0.5 0 0 0 0
N 1 0 0 0 0 0 0 0 0 0 0
400 P 3 3 2 2 0 1 0.5 0 0 0 0
N 1 0 0 0 0 0 0 0 0 0 0
600 P 3 3 2 2 2 2 0.5 0 0 0 (1]
N Q.0 0] Q Q 0 (0] 0 Q 0 (4] Q
Antigen concentration . 2mg/mé
Incubation condition . 37°C. 60mins
Antigen incubation buffer : 0.1M Tris-HCl buffer(pH 8.0)
Serum dilution buffer : 0.1M Trs-HCI-NaCl buffer(pH 7.4)
Table 3. Relations between the additives of serum dilution buffer and LA titer
Additives Reciprocal serum titer
. Serum Control
NaClmM) 4 8 16 32 64 128 256 512 1024 2048
Not added P 3 3 2 2 2 1 0.5 0 0 0 0
N 2 0.5 0 0 0 0 0 0 0 0 0
0.5% BSa P 3 3 2 2 2 1 0.5 0 0 0 0
N 0.5 0 0 0 0 0 0 0 0 0 ]
0.5% BSA/ P 3 1 1 0.5 0 0 0 0 0 0 0
0.05% T-20 N 0.5 0 0 0 0 0 0 0 0 0 0
0.5% BSA/ P 3 1 1 1 1 0.5 0 0 0 0 0
0.03% T-20 N 1 0 0 0 0 0 0 1 0 0 0
0.5% BAS/ P 3 2 2 2 1 1 0.5 0 0 0 0
0.01% T-20 N 1 0 0 0 0 0 0 0 0 0 0
0.5% BSA/ P 3 3 2 2 2 1 1 0.5 0 0 0
0.005% T-20 N 3 3 1 0 0 0 0 0 0 0 0

Antigen concentration : 2mg/m¢ Incubaton condition : 37°C, 60 mins
Antigen incubation buffer : 0.1M Trs-HC! buffer(pH 8.0)

Serum dilution buffer : 0.1M Tns-HCI-NaCl buffer(pH 7.4) containing 300mM NaCl
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Table 4. Optimal concentration of the sensitized latex-antigen suspension

Latex- Reciprocal serum titer
antigen Serum Control
conc{%)
conc{%) 4 8 16 32 64 128 256 512 1024 2048
0.25 P 3 2 2 2 2 0.5 0 0 0 0 0
N ] 0 0 0 0 0 0 0 0 0 0
0.20 P 3, 2 2 2 2 1 0.5 0 0 0 0
N 0 0 0 0 0 0 0 0 0 0 0
0.15 P 3 2 2 2 2 2 0.5 0 0.5 0.5 0.5
N 0 0 0 0 0 0 0 0 0 0.5 0.5
- 0,10 P 2 2 2 2 2 0.5 0.5 0.5 2 2 2
N 1 0.5 0.5 0.5 0 0 0 0.5 0.5 0.5 2
Antigen concentration : 2mg/mé Incubaton condition : 37°C, 60 mins
Antigen incubation buffer : 0.1M Tris-HC! buffer(pH 8.0)
Serum dilution buffer : 0.1M Tns-HCI-NaCl buffer(pH 7.4) containing 300mM NaCl, 0.5% BSA, and 0.01% T-20
Table 5. Relations between incubation condition, amount of antigen bound to latex particles and LA titer
Incubation Bound antigen
/unit latex Reciprocal serum titer
particle Serum Control
condition weight( #g/mg) 4 8 16 32 64 128 256 512 1024 2048
37C 25.7 P 3 3 2 2 2 1 0.5 0 0 0 0
60 min N 1 0 0 0 0 0 0 0 0 0 0
4T 21.8 P 3 3 2 2 2 2 0.5 0 0.5 0.5 0
Overnight N 1 0 0 0 0 0 0 0 0 0 0
Antigen concentration : 2mg/mé.
Antigen incubation buffer : 0.IM Tris-HCl buffer(pH 8.0)
Serum dilution buffer : 0.1M Tris-HCI-NaCl buffer(pH 7.4) containing 300 mM NaCl, 0.5% BSA, and 0.01% T-20
Table 6. Relations between incubation time, amount of antigen bound to latex particles and LA titer
Incubation Bound antigen
time /unit latex Reciprocal serum titer
particle Serum Control
(min) weight( #g/mg) 4 8 16 32 64 128 256 512 1024 2048
20 22.2 P 3 3 3 3 3 1 0.5 0.5 0.5 0.5 0
N 0 0 0 0 0 0 0 0 0 0 0
40 24.8 P 3 3 3 3 1 1 0.5 0 0 0 0
N 0 0 0 0 0 0 0 0 0 0 0
60 27.7 P 3 3 3 3 2 2 1 0 0 0 0
N 0 0 0 0 0 0 0 0 0 0 0
120 25.2 P 3 3 3 3 2 2 0.5 0 0 0.5 0
N 0 0 0 0 0 0 0 0 0 0 0
Antigen concentration : 2mg/mé. Incugaton condition : 37°C
Antigen incubation buffer : 0.1M Tns-HCI buffer(pH 8.0)
Serum dilution buffer : 0.1M Tris-HCI-NaCl buffer(pH 7.4) containing 300 mM NaCl, 0.5% BSA, and 0.01% T-20
X ol% 2ol o ThE 808 AFEV} By ols}g-& AN E Bol Tsubota®t Ozawa®2] J & 3=
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Table 7. Relations between antigen concentration, amount of antigen bound to latex particles and LA titer

Antigen  Bound antigen
concen-  /unit latex Reciprocal serum titer
tration particle Serum Control
(mg/mf)  weight( #g/mg) 4 8 16 32 64 128 256 512 1024 2048
1.7 32.0 P 3 3 3 3 2 2 1 0.5 0 0 0
N 1 0.5 0 0 0 0 0 0 0 0 0
0.84 23.7 P 3 3 3 3 2 2 1 0.5 0 0 0
N 1 0.5 0 0 0 0 0 0 0 0 0
0.75 19.5 P 3 3 3 2 2 2 1 0.5 0 0 0
N 3 1 0 0 0 0 0 0 0 0 0
0.42 13.75 P 3 3 3 3 3 2 2 1 0.5 0 0
N 3 1 1 0 0 0 0 0 0 0 0
0.21 7.75 P 3 3 3 3 3 2 2 1 2 2 3
N 3 3 1 0.5 0 0 0 0 0 0 3
0.10 5.25 P 3 3 3 3 3 2 2 1 1 0 0
N 1 1 1.5 0 0 0 0 0 0 0 0
0.05 2.7 P 3 3 3 3 2 2 2 2 1 1 0
N 3 3 1 0.5 0.5 0 0 0 0 0 0
0.03 0.76 P 3 3 3 3 1 1 1 0.5 0.5 0.5 0
N 2 0 0 0 0 0 0 0 0 2 0

Antigen incubation buffer : 0.1M Tris-HCl buffer(pH 8.0)
Incubation condition : 37°C. 60 mins

Serum dilutio buffer : 0.1M Tris-HCI-NaCl buffer (pH 7.4) containing 300mM NaCl. 0.5% BSA. and 0.01% T-20
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AMe FEAERG7Y &L ndod 0.2%A e
Y AN SE YEPY o 2 M ol Tsubota®t Oza-
wa*7}0.1% F-frdel Ao vty Ry 4H3
< Zol 7t A= ol A latex A2 =27
o Aol AN AGRF oo M 7)Y Aoz
FEdrh

Latex 47l B Zetzol 498 72 wf H 3
Z 72 24 Tsubota®} ozawa® & 37°C, 40%-0)2 §l 11,
Lunde$} Jacobs' & 4~5C, 72413t 712 11 Bozdech$}
Jira®e 37T, 2A17 olek sk AAES FALHE
A AGAME 4TAA 32 AAA7E A Boe
37C, 6080 ZFRAAE W A 32 UEh o
Tsubota®t Ozawa®) Y X 7= A 2 Y= st ot

2 A7 %9 JH e o)z} YAt

Tsubota®} Ozawa™+ latex 7t Imgd AT A ¢
Fit A7) BA ZALN A Ao Aghako] 22,4~
37.6 pg/mg AWl A FHE AU} n B}
Aok Aate FUG Y AT F S 24.8~27. 7 pg/mg O 2

Al FRAIZEE 4083 0% o2 FS uf SN H -

HFY7telle & Aol7t AW Ao 2 Kol Tsubota®}
Ozawa®e] A H3} Yxlste Aoz wolatt,

& # Tsubota®t Ozawa®= 27 0.9 #m9] latex ) =
& AHEste] g9l vl s} 0,.89~1.78 mg/mé Y
W latex YAt Img &L vl A 20~40 pugol &}
& 9 i1, Makioka® Kobayashi®® 5ol 2 P30S
AHERE W 60~70 ugol 2} BtATh ARFE L] Aol A
v ddde] BE eI} 0.75~1. Tmg/m¢ Y W) S ek
AR 19.5~32.0 ug/mgol A 2™ olw) ¥4 7)o
v Zolglol AR 24N AL B
et oo vhl x5 7} 0, 42~0. 03 ug/mgo| T 3
Lol 2 gk eo) 13.7~0.76 sg/me U whol = 572 9
THNE A4S YeEh AT o)9}2e AR Tsubotadd
Ozawa™ 7} latex 92 Img@ & Qo) 2 g} ako) 22, 4~
37.6 ng/mgd W HA o) A 7tE AU w B A
A b= A X8 2 Makiokash Kobayashi'® ¢} A} % 5}
© & 2to]7h AUk ol At A AE6B) g
YA 2ol Aolofl A & Rog ZzAr)

ol Zol HER AzZAG A A 2E latex <
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1. 2173 ] 0.8 #m%) polystyrene latex beads 4=
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o]3-d 4 9ok

2. Latex 33430l g3 U734 gxo0e g
IM Tris-HCI buffer(pH 8. 0) o dm 8844 gz
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6. Latex 83 8H-3-8 AlZ %< latex-antigen %54 9]
AHE FEE 0.2%(w/v)7F AR Fx gl

7. Micro-latex -3 ¥Hg2 R17tat 1 Eo] Ao Ko}
A5stn A Eagelzoe) Avyor ojgy
T AAch

BdngH

1. Benjamin JL. Toxoplasma gondii. Parasitic infections
in the compromized host. edited by Peter D. Walzer,
Marcel Decker Inc, New York and Basel 1989 :
179~253.

2. Levine BJ, Brooks RG, Conley FK, et al. Toxono-
my of toxoplasma. J Protozool 1977 ; 24 © 36~ 41.

3. Levine ND. Veterinary protozoology. 1st ed. lowa
state University Press Ames. 1985 ; 248~254.

4. Tsubota N, Hiraoka KI, Sawada Y. Studies on latex

(2)Evaluation

of the microtiter test as a serologic test for toxoplas-

mosis in man. Jpn J Parasitol 1977 ; 26(4) : 286~

290.

agglutination test for toxoplasmosis :

—630—



10.

1L

12

18.

. Louis MW, Stephen AU, Herbert T, et al. Western

blot analysis of the antibody response of patients wi-
th AIDS and toxoplasmic encephalitis . antigenic di-
versity among Toxoplasma  strains. | Infect Dis 1988 :
157(1) 1 7~13.

. Luft B], Brooks RG, Conley FK, et al. Toxoplasmi-

¢ encephalitis in patients with acquired immune def-
iciency syndrome. JAVMA 1984 : 17 2 913~917.

. Suzuki Y, Remington ]S. Improtance of membran-

e-bound antigens of Taxgplasma gondii and their fixat-
ion for serodiagnosis of toxoplasmic encephalitis in
patients with acquired immunodeficiency syndrome.
] Clin Microbol 1990 ; 28(10) : 2354~2356.

. Choi WY. The isolation of form pork and the dye

test of swine sera. ] Catholic Med Coll 1969 ; 16 : 229
~235.

. Mun JB. Serological survey of toxoplasmosis on s-

wine by complement inhibition test in Korea. Bull V-
et Res Lab 1965 ; 11(1) : 19~25.

BRE ©Z2EJA toxoplasma®l #]¢} £8]Fol
W WA A 5T FRATIA 1991 ¢
15(1) :111~125.

Bryce CW, Benchoff BM, Brooks WH. Comparison of
the indirect fluorescent antibody test and methylene blue
dye test for detection of antibodies to Tawplasma gondsi A-
m ] Trop Med Hhg 1966 ; 15(2) © 149~152.

Choi WY, Yoo JE, Chung CS. Tawplasma antibodies by
latex agglutination test in national seoul mental hospital
patients. Kovaan | Parastt 1983 ; 21(2) : 281~285.

4. Dubey JP. Thulliez Ph. Serologic diganosis of toxo-

plasmosis in cats fed Taxoplasma gonds tissue cysts.
JAVMA 1989 : 194(9) : 1297~1299.

. Harris ELV, Angal S. Protein purification methods.

IRL press. 1989 ; 10~18.

. Lunde MN, Jacobs L. Evaluation of a latex aggluti-

nation test for toxoplasmosis. | Parasitol 1967 : 53 :
933~-936.

.. Makioka A, Kobayashi A. Evaluation of a commer-

cial kit for toxoplasma direct agglutination test. [pn
] Parasitol 1989 : 38(4) : 179~183.

. Sabin AB, Feldman HA. Dyes as microchemical in-

dicators of new immunity phenmenon on affecting a
protozoan parasite(toxoplasma). Science 1948 ; 108 ©
660~663.

Shirley AV, Mitchell TG, Kleeman KT. Companso-

19.

20.

2L

22.

23.

24.

25.

26.

27.

28.

29.

—631 —

n of an enzyme-linked immunoassay and a quantitat-
ive indirect fluorescent-antibody test with the conve-
ntional indirect fluorescent-antibody test for detectin-
g antibodies to Toxoplasma gondi. | Clin Microbiol
1982 : 16(2) : 341~344.

NP s F58 H A toxoplasmosis] 7HH 2
SHEE T Hu k-Gl B AP, digtro g
2] 1972 : 12(1) : 51~58.

MNYE, F3E, o/HE S4AEA HAHAMEE
ol &g MELEe2vpg o] PN FHHZ &
g . o sks)A] 1991 5 31{4) 1 491~500.
Tess AJ, Crozier S], Buxton D, et al. Serodiagnosis
of ovine toxoplasmosis © an assessment of the latex
agglutination test and the value of IgM specific ti-
ters after experimental cocyst-induced infections. Res
Vet Sci 1989 5 46 . 67~72.

Vanderwagen 1.C, Behymer DE, Riemann HP, et al.
A survey for toxoplasma antibodies in northern cali-
fonia livestock and dogs. JAVMA 1974 ; 164(10) :
1034~1037.

Lainson R. Toxoplasmosis in egnland [I. Toxopla-
sma infections in dogs . the incidence of compleme-
nt-fixing antibodies among dogs in London. Ann T+
op Med Parasitol 1956 © 50  172~186.

MYE, 453}, FFE. ELISAE 0] &8 d7] &
SFzupg o] 27] Ade A3 A5 g9
3% 1989 © 29(4) : 567~575.

Kobayashi A, Hirai N, Suzuki Y. Evaluation of a
commercial toxoplasma latex agglutination test. Jpm
J Parasitol 1977 ; 26(3) © 175~180.

Bozdece V, Jira J. latex-agglutination test mit dem
toxoplasma antigen. Dewt Gesundh 1961 © 16 | 2398~
2400.

Chot WY, Yoo JE, Nam HW. Toxoplasma anti-
bodies by indirect lates agglutination test in zoo
animals. Korean | Parasit 1987 . 25(1) 1 13~23.
Chot WY, Nam HW, Youn JH. et al. Toxoplasma
antibody titers by indirect latex agglutination test in
patient of kangnam st. mary’s hospital and cheju
medical center. Korean | parasit 1989 . 27(3) I 171~
175.

Choi WY, Nam HW, Youn JH, et al. Detection of a-
ntibodies in serum and cerebrospinal fluid to Texopl-
asma gonds by indirect latex agglutination test and

enzyme-linked immunosorbent assay. Korean J parasit



3L

32.

33.

36.

37.

1992 ; 30(1) : 83~90.

. o]FF, oj&Ad, olF . Lax §3vHEol 2§ A

dA e &5 % A ¥F 9 Tawplasma gonds %
AzAL 7HEGAY 4 BAA]] o tEHAdT
2 1980 ; 239~244.

oY, R, MR 5 Ad FFAGAANY
Latex 83 4H-3& o] &8 H = E4Teh=aly &
AREZAL AN T =R 1992 ; 3 14
~21.

Makioka A, Kobayashi A. Use of a purified major s-
urface protein of Toxoplasma gondsi in a latex aggluti-
nation test. Jpm J Parasitol 1989 : 38(2) : 100~105.
Murata K. A serological survey of Taxoplasma gondi
infection in zoo animals and other animals. Jpm J Vet
Sci 1989 ; 51(5) : 935~940.

Naginton J, Martin AL, Balfour AH. A rapid metho-
d for the detection of antibodies to Taxoplasma gondii
using modification of the toxoreagent latex test. Tec
Method 1982 ; 361 ~362.

. Opel U, Charleston WAG, Pomroy WE, et al. A

survey of the prevalence of toxoplasma infection in
goats in new zealnad and a comparison of the latex
agglutination and indirect fluorescence test. Vet Pa-
rasitol 1991 5 40 7 181~186.

MYE, o]y F, o], Latex SN Y
FIAYE o) S MNELF20Y ] FH A
A, 9 8t3] ] 1992 ; 32(4) - 641~647.
Suzuki Y, Kobayashi A. Detection of circulationg
antigens by latex particles coated with anti-
toxoplasma antibodies during acute infections with
Toxoplasma gondsi m mice. Jpm ] Parasitol 1985 ; 34(3)
. 149~153.

40.

41.

42.

43.

45.

46.

. Tsubota N, Ozawa H. Studies on latex agglutination

test for toxoplasmosis ; (1) Preparative conditions
and stability of the reagent. Jpm | Parasitol 1977 : 26
(4) : 276~285.

. Tsubota N, Hiraoka K, Sawada Y. Studies on latex

agglutination test for toxoplasmosis ; (3) Evaluation
of the mictrotiter test as a serologic test for toxo-
plasmosis in some animals. Jpn ] parasitol 1977 ; 26
(4) :291~298.

Durham TM, Colvin HM. Premarket evaluation of
commercial toxoplasmosis indirect fluorescent-antib-
ody reagents. | Clin Microbiol 1978 ; 7(3) @ 255~
260.

A, A5 54
B3HA ol o
Z. FAANEA TR 16 (7159
~40.

Voller A, Bartlett A, Bidwell DE. Enzyme immuno-
assay for parasitic diseases. Trans Roy Soci Trop Med
Hyg 1976 70(2) : 98~106.

Voller A, Bidwell DE, Brtlett A, et al. A mucroplate
enzyme-immunoassay for toxoplasma antibody. ]
Clin Path 1976 ; 29 © 150~153.

Zatzebyo) #3 1. AHY
g A7 E4xZzv 434
AH) 1974 1 35

. Singer JM, Plotz CM. The latex fixation test. | .

Aplication to serologic diagnosis of rheumatoid
arthritis. Am | Med 1956 : 21 : 888~892.

Oreskes I, Singer JM. The mechanism of particulate
carrier reactions 1. Adsorption of human- 7 -globul-
in to polystylene latex particles. J Immunol 1961 ;
86 : 338~343.

Harlow and Lane. Antibodies a laboratory manual.
Cold Spring Harbor Laboratory. 1988 : 25~27.

—632—



