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19] 4
g

D EAFEANE(Toxoplasma gondii)-2 1719 % (species) gke] glov}
o} Ay ofatel wat Be 5 (strain) . EFE, wEhy /:}og F 0]Z Apole] W

Aol A& ALR dAdrt. # At FL¥AEe 55
(vh-2t 1 x 105709) tachyzoiteZ H7hJZ Ha) B b5
o 10708 A22Z BrhRs zhe)e] €9 3 2L o, RphE

Lo BE e

el RHF 7+ epgn
Fal Beverley—,- - e e
dA Aoz AH sl

ELISA, Western blot, PCR 52 ©]&3l¢] 4 2a}59] 3o o} ¢, A A& A7) @ <

*J & Yotrgint A5FF FAA7] k29 YA

9 249 AEHoH, g9 7 o W uAedE 3 3URH
55 A4 vhtaw AE7AF IgM 2 G A AL dde
=, 7+ ¥A-L Western blot/‘c} E2waE gsle] whesle

= E ¢ ddd a8y AF

=& 9 g9 54 (parasitemia) = 3}
=2 FA3 o] DNA band

% band®= v F=5F 714"5

ehe-2e] BPW g g2 3 1099 9] At 7&%1 3597 AEHAA.

EAF2 o] DNAE

ool = 7 159~60d, wAE 7t 1049 ~30Ud Zi%'ﬂ‘}i"tﬂ

7R HelAe A7 A 159 2 209578 AEE 5 o M s A 1088E 35
7] Aztste] 4 60d7HAl AlgA 2w AEElan, ghd 15~254 Aleld ¥l E& A7)

& A9 186G FAE
Aoz sk, & 95
band® 2 = 99l

249 15U%H G2

FHE dehir] Adsted AY F1ET A

F 7 mheso] AL Y )7k wet EAAQ) FE s
e ] ¥A-e 27 5-kDa ¥ 32.5-kDasg)

B2EA% elve}

sl o4s) JAog voh S2uAR AET BY hhiw ATIUT PAE AT

& ?d?d o} gle 7 2~3dRE g o
217k 2 Z2Ad uie} 3k 1095

LEAo AEHOH, FEE Y sipas z}oa
Bo| 44 2 A e

& vteby o] 5 F F5e AAF

A TR A Bgol A2 Aot 2L & 4 Aseh

M OB

54 ¥ A2 (toxoplasmosis) 2 /55 7
A Fell el o] lvbe i glon) o
FE TR Astste] Ak FAY o= v
A Ak w9 A5 10~194] dHTANH 5~
30%. 504 o)A dAFel 10~67%9] Si%A}
ol i3 ¥F A oSS viehlio (Kasper,
1994), %= vellliz A Qe 1.9~7.2%¢
A BHA g vrebdiete M58kl ek (Choi,

. \_.‘T:Zil—r 1995\ 89 219, A4 8 314

so] EEL 19949% GFARATAA AT T
A7)z o) 2ste] QT ol (RPN 94-
1400-08-01-3).

“aA 2R AR

1990). o= FAA HodAdgE(ADS), A7
olA, HAM X' T9 FUlRE qlete] BEo] iy
o] 274 Ao2 AAHRE old dRt AT B
f}JO] 8.7} (McCabe and Remington, 1988)_
E 42215 (Toxoplasma gondii) 2| 7} o} 3

‘~r~°ﬂ*1 FAE Lo rn FAg 5 311]"‘ =+
A71E A HxEe Ag ErlydEz
methylene blue Y2X% 33334 Latex-23
Hh-3-  ELISA(enzyme linked immunosorbent
assay) 57 L d9¥Aed wylen FAE
SR vk Zeht olel gk Wb b &7
= Asty] ek, He] dbe-& AAFY oF
. 53 FAARGAGST o] AqgAoz
A7} A= BAd A dAE THI o8 A9
(Luft and Remington. 1988). - ExlQZst £
okf) FE LEE ZF AW At glelM 1l
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IZ 2 Felmg FA B opish Aol 4 4
ole 7IHes PCR(polymerase chain reaction) o]
LI vl ?\lt’-]-(Sawa et al, 1990). Grover et al
(1990)-& PCRE 2z AAAH ELFAFZ] 24
A AFe] 7pEditiaw stgow, Weiss et al
(1991) = Wastling et al. (1993)-&- RHF& 744
7]l vtgAE WA E PCRE A8 wp w1z
Fo)Ho] $siela shsivh.

—%iiz]-% Lo WAz, A A

¥ 5o Al AxE dAdsidd 2o HAE
+ slow, #%e wie] Aol wiek chekar 942
J-‘_. deglch Az AFE Azbdd] ik T
A AL AR ARA SREATEIL F
A4 A H ] zho] A gAH Fale] glelA
= A7t 248 doF 5 g} (Kasper, 1994).
A7 F2EZAE %(genuswl% 17 %
(species)TFo] Zaal= Ao odexy glewn, dl
ool ZAARE W B E S w4
ofAbe] Bald] whe} = B2 F5(strain)Z ERH
o} (Ware and Kasper, 1987). Handman and
Remington(1980)2 B4zl 234 olE &
A ule-L Ware and Kasper(1987)= Western
blote 2 7} F(straim)?] -2 24s5igct =3
F9 32 tjake R Kasper and Ware(1985)2
49 E'=_L=<=’r ©A Sl o aeAde] FelE,
Grimwood and Smith(1990)& 42 Tk
we U4 Aol waskdrt

o]g}zre] FAFAEE T Tl whet A=
8 $e bn ez, 23 29 2%
stz A<g Ag ¥ 5§37 Bl F e 24
TAte Brel HE Ao B4 B0 A0
Ak, # AFE FLEAFY FF uwhE WYy
A d7el dRoR FATAF BEF D AT
n9-~of zled A 71 I~ ELISA, Western blot,
PCR 54 olf3je] Hagazs] $7 9E ¥
= 80 9 A0 AF A7) 2 "ZILH A9 &
] 17]? Hanowfr.Ml EALFATE 3G 2 e
z]]—*—a] T A} 3]-03 T}

il

Mz oy

1. Ag A=

AEEE: A% 6~7F ® 17~20 g ¥4
BALB/C o9~ g A TR NE Fopdol
EEAGAdA B W e Alg3e] AY
o Ahg-shsich.

ELIRNE 55 B4xxAE9 75T RHFEE
E23A5 38l Aze} vhesol ZAEAA 2
1 2 A AE 22 & AW 3 A
Fo| o]gslglon FEF4 BeverleyFg "

o A P g 2 & AHE, =L

¥, WA FA ZEe o838kl

E4zXE o H=: F54¥a3%F RHF
tachyzoiteZ ©h$-~2] H7hfe zhd A7l 3—4Y
F A7 d SAANE Ao 700 x g= 4
Alebdck. kel 0.2% EDTAZF 23" PBS(pH
7.9)2 7}5)e] wrE EGolg cellulose powder
(CF-11. Whatman)«l] £3}4]%] & PBSE 44
4 F 0o BT JERATASE ol
# homogenizer(Fisher, U.S.A.) 2 sonicator
(Ultrasonic Processor, U.S.A.) 2. A&zt 4°C,
17,500 x gﬂ 3087 Al 2 AAAE S4
zA3 #doE Afadc. wwd yE:
bovine serum albuming X &thi o2 Bio-Rad

assay kit(Bio-Rad, U.S.A.) & ol4ste] FA s}y
o},

E4ZXNE 2 Ev "@H2 X! New Zealand
White E7] 5ulg]e] E FL_B.T_Z}—D— RHF 9]

tachyzoited @lel® 1.000714 3= zH4A3
. A9 F 34¥E 2L E7ll4 Bedo] sl
“"1 I5 3vkele 3t 49, 6de HAEAEFC
ol YA onkele FHEgch HEE
77]——1 goilg 7ty F 0 60de  AHIFA
immunofluorescence 2 immunodiffusion® £ %
2 EAR o 3 Babe BT F SozAT
el w7 ARo2 e,
Oligonucleotide primer®e| ZH|: PCRo|| |43 27
2] primeri= Burg et al(1988)¢] i3t H4% A}
% 30-kDa #¢12] ¢7]4d 363-383 Alole] A
Aks} AFFEHE 5°-TGT TIC CGA AGG CAG TGA
GAC-3" 3 714 1009~989 Apele] f-AApe}
ZAdtsl= 5-CGT CCC GGA ACA GTA CTG ATT-
e (AT (NAFAA] FAT)A &) s
Az AE gt

2. Ay 2y
ELxXEo 2 52T S RHYT
= oupes o 1 x 105719 tachyzoites E7IE
AR, FEFe BeverleyF e =h$=% 10
N AAEE B ZdAA Al A3t
o dE2re BLaZAS AdA7A ok A4
BALB/c vh$-2& AMg-slgict,
Alg 74|§|- E.)«}_z]_' o] O_FEZ t;;. 7&% 7&-0‘3 n]-
ol gleld dF g d FAE SAH H
gl AEF 2 cheae g9 Fodd, d5F
7 v 4G F 5~10d Ao o3 5o}
2le g w22 RE g 2 23 (7, o, H
A& A skt
AHe e 5 44 2 FA2 AEFI A
sle] W& #23 F EUSAT A#fsiglon, ¥
T 2 A4z DNAE 22310] PCRS 4143
oo, =% AEF Pd vhgx doo] U= olp



22 B} Fjslg om (FEHEHAY), 455
7] vpg-~9] HZ:A Y AdX e HAE o) A}
sl c}.

Or2A "@EHU =8 g8 HE: 2AE 7442 o
T2 A4 ELEAF] @ P4 HE:E
Turunen(1983)2] WY& 7|€2= 023 o] 4
A5kl cl, Coating bufferdl 0,05 M carbonate-
bicarbonate buffer(pH 9.6)2 rabbit anti-
Toxopalsarna antthodys 53 27} 10 ug/ml
=HA FH4% ok 96-well microplate(Titertek, U.
SA)E] 7 wellel] 100 w® 5 £ £C= 55%
< W2AA ¢AE F2AZ k. PBS/Tween 202
2 AH F upe-2 ¥A2 0.1% BSA/PBS/Tween
2022 1:50W BAzte] 100 W¥ 5 obg
37°CollA  24]7F ubS-A gzl Mouse anti-
Toxoplasma antibodyE 10 pg/ml =7 &4 3o
100 wd B9 o3& 37°Cella] 24]7F wk-2-X|7)
% 1:1,000W] =43 horseradish peroxidase
corjugated anti-mouse immunoglobuling- 100
4 EFsle] 3T CellA] 147k uhg-A17l & Al sl
t}, 71A4l o-phenylenediamines}-¢ 150 ul¥ -
F35ted 3087 A vb-g- £ 8N 34t 50 A2 B
Foke] Hhg-2 AR Aok, FHEE automatic
ELISA reader(Behring ELISA Processor)& ©]-43}
o 492 nmel| A A5

oppA EHU 1gM 2 IgG Bsh ohes Wy B
237 gt 5e) A =L 9% ELISA:
Voller et al.(1976)2] ¥l wa} IgG 2 IgM 34
7H AT & E4EAS 49 0.05 M
carbonate-bicarbonate buffer(pH 9.6)=2 )z
+%7F 10 pg/ml == 48 96-well
microplate®] 7} welle]l 100 w® 2338 % 4£°C2
5 wrg-AlZich PBS/Tween 2002 33 A3
% 0.1% BSA/PBS/Tween 2023 nl9x 938
IgG S48 1:100M, IgM 3442 1:508 3|4
A7l ek 100 pls B F Aol 247k wheA]
ZAt. PBS/Tween 2022 33 A4 % 0.1%
BSA/PBS/Tween 2022 1:1000 #4A7
horseradish peroxidase conjugated goat anti-
mouse IgGe} IgM(Sigma, US.A)S 242t 150 w4
EF8te] Aol 247k ¥h&Azvl. PBS/Tween
2002 33, FH4=E 28 Ay &= o-
phenylenediamine 7]} 150 ¥ FF3)9ed]
20% & 8N H,80,5 25 ul¥ Po] ubg-& A=A
Act, F35E automatic ELISA readerE ©]-4-3}
] 492 nmel|A =35,

Western blot2 0|2% SAhuXEo| 28 uiScl
ZAL Bz 441E Laemmli(1970)2] H#hd o
w2} A7)dF5E HAT F Towbin et al(1979)9)
B o] wlg} nitrocellulose membraned] A 7]= e
2 AAAHD, & AXdEA e AL 12%
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polyacrylamide =, stacking #-2 4% acrylamide
2 gHEqlen], ofr|d HFAExlE 305 15 uy
Fstnh. 120 votZ 247 "A7| % &, B}
8] AAL FFEAF N [GibeoBRL, lysozyme
14.300. B-lactoglobulin 18, 400: carbonic
anhydrase 29,000: ovalumin 43,000; bovine
serum albumin 68,000: phosphorylase 97 400:
myosin(H-chain) 200.000]2 3&tedct. AH7|dFe]
2y F Ao JdrF Al Coomassie 43t
band& &3 F, o] A FUL 20%
methanole] = 0,025 M Tris/0.19 M glycine
buffer(pH 8.3)& AM-8ls 10 voltellA] 1647t
nitrocellulose Fol2 ANzt AJ %
nitrocellulose Fo] & 3% skim milk/PBSZ 247k
blocking%t th& PBSE 4% 3}%t}h. Nitrocellulose
Fol& oA stripe@ AE F 77 ohgs HAY
= ALdA 4642 vbS-Agnr A4 ¥ 1%
BSA/Tris buffered saline(150 mM NaCl, 50 mM
Tris, pH 7.5)2.% 1:15.000 #4 A7 alkaline
phosphatase conjugated anti-mouse IgG(Sigma)
£ A7lste] Aol 3A7F wk5-X7 kg 0.01
M FBSE A& & 7]d 492 geo SHAZ},
714 g2 10 mi¢) alkaline phosphatase buffer
(100 mM NaCl, 5 mM MgCl,, 100 mM Tris, pH
7.5)¢] nitroblue tetrazolium (Sigma)-£9 66 uls}
bromochloroindolyl phosphate(Sigma)-§-4§ 33 ul
= A7 TEdd. A1Adkg $e] 20 mM
EDTA/PBSE Al4-8le] db-5-& AHA Ao}, hagulk
$°] Jel} bande EF Az} wwsie] 2z}
5 AA sl

PCRE ol&¢t oteA =FU 2 HE: whpnd
g 2 z23(, 7k W7o FE RE DNAY ZE
< Weiss et al.(1991) 9] ubgo] wel A siqt,

(1) wh¢= PHe2 3& DNA ¥<

oh¢-220 A AT Yol5 heparin A2 3 4
Al E2}sle] buffy coatFuk-g At 3%
WMHETLE 10 mM Tris(pH 7.4), 10 mM EDTA,
150 mM NaCl, 0.4% S8DS, 100 wug/ml
proteinase K& 718 F 50°CellA] 2417} 7}dg
©}. 2% phenol/chloroform e 2 wlaizl& )7 s}
3 ethanol el ¢]&le] DNAE ¥e]sllc}.

(2) by 222 #E DNA 3

sk 22(7F, o, ¥]F) 100 mgS 150 mM
NaCl, 200 mM sucrose, 10 mM EDTA. 300
mM Tris(pH 8.0)7} Z3g &9 2 mlo] g-& %
homogenizationgtc}, Homogenizedt £-4o] 10%
SDS(& £ FT&: 0.625%). proteinase K(100
pg/ml)E A7 F 65 Celld 2412k 7ldatednt
8 M potassium acetate(#ZF F%: 1.4 M)E 7}3}
of 4°Colla] 1417k wka] F A4 R-w)she] AF2vt
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< Fslddct, 2% phenol/chloroforme s whi2
2 A7) ethanol AA 6| 2]3}e] DNAS 323
et

(3) PCRef| 2% DNA®| 5%

10 X polymerase buffer(10 mM Tris-HCl(pH
8.3). 50 mM KCl, 1.5 mM MgCl,)<| ztz+ 250
uM2] dATP, dTTP, dCTP, dGTPZS- 7}k 1.0 uM
2] 34¢] primers] S%A|Z A DNA 1 ug,
2.5 units Taq DNA polymerase2 #r71§ % =
100 pd ¥F-2He] mineral oil& FZ=AFHc}, o] Hb
22 95°Cald 5¥&7 stdit & UNO-
Thermoblock (Boimetra, U.S.A.) & o443t o1&
3AAE 3057 ¥bEste DNAE F&%AIZ Z
cycle®t 95°Cell4] 187t denaturation, 60°CeilA4]
127} annealing z2|3w 74°Cela 3837
extensions}n, v}z F7] o= extension 102

7t o AR,

(4) A7]35<) 5t PCRAES] 24

PCRAHE 20 ulE #Astd 10 X gel loading
buffer(().25% bromophenol blue/(.25% xylene
cyanol/50% glycero)st 4-& 3 2% agarose gel
Aol M 7|d%sle] 1 ug/ml ethidium bromider}
3y £ o4 I o]%3 DNAband®] $3=
29 A AL Aol BAE e
SA Mzl 4% AL 497 + FEHAHmean
+ SD)E EAsK LT 94 HAAL T-test: of
435 o {Fo5pEL p (0.053 4.

2

1. ELISAo| o8t €&l +& o HE
B ¥ A5 7539 RHFY tachyzoiteE ot
$m 1 x 105704 BIhAE AR ob-f2eo)
B AEZ|ZFE 5.4 + 0.99 oo, 2 4%
B oh$A7)l &7] AFsle] 7d7HR] BT S3d
A whgae] Ao BLFEE Ao At &

X 0.332 £ 0.0509ch. A4 oh¢29 B F
Fxol FEAXE 39 olF FR=, 5 0.482
g e BAA, ASF 2 vhyae Y
24 ¥e g3 €3 9ol A3 Al
g 3d¥EE ZE vhezold €3 gele] AE
= 4cH(Table 1. Fig. 1).

b2 4 rhldliE 3 el FAEHA
21} vhgzdl el HEAZ]Z BE AelE XA
ch Z 5YRE €% ol AEHZ At
7ty 3p4d7kA AEAQen, 53] 49 15~25
ApolellE 0.756 + 0.189~0.847 + 0.1559) &
F53 ¥eo] 3 §slo] EFA ZHEHtH(Table
1. Fig. 2).

2. ELISAO| 2|3t &L gAle] ZAL
Immunoglobulin M g7} A4} =k9-29] )
IgM Al7k= 0.187 + 0.089 o, AA wh%
& B3 3y FEEd TFUANE 3w o FF
% 0.456 o]AE kMo A} AEFE g
4 vl zhd 4de) 19eA] FoEA E1E
IgM A2 debiS B a8le b mlgselA
+ ZAZEHA] ¢9iti(Table 1, Fig. 1). =3 714
2 2 10998 M @A7F HEH7) A2t
o] A AY 71205 A% AE=ddh 329 15~
254 Alolell= FHE 0 580 + 0.249~0.720 +
0.2702 2 wjad & shA7HE Jehllon, 53
7l 609dl= 28l ofAdw-g-2 Jelyrl(Table
1, Fig. 2).

Immunoglobulin G &#|7}: AAF wl$-20] &y
IgG dA7= 0.249 + 0.090929, EFHAE
3uale] uigt FGE 0.519 o]k ofdeg oA
sach. 5T g vheas BRE sl B2
e 6d7tA AN 1gG A7) AE AEE
7] gkbc}(Table 1, Fig, 1). 4EF rdukg2e)
IgG A7 4l 159538 F2stA4 Srksted A
g 7Ee ALz Frislgoed, 449 604
o= HE 1.890 £ 0.3219 FF=EF el

Table 1. Detection of circulating antigens and specific antibodies in the sera of mice infected with RH

strain of Toxoplasma gondii

Days after No. of No. sera with No. of sera with Positive mouse
infection sera antigen IsM IgG inoculation test

1 5 0 0 0 0

2 5 3 0 0 2

3 5 5 0 0 5

4 5 5 1 0 5

5 5 5 0 0 5

6 2* 2 0 0 2

*Omnly two mice were alive.
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Fig. 1. Detection of circulating antigens(®),
specific IgM antibodies(H) and IgG antibodies(a)
in the sera of mice infected with RH strain of
Toxoplasma gondii during course of infection.
Each point represents the mean + 85.D. of 5 mice,
except day 6 post-infection.

(Table 1, Fig. 2).

3. SEEBAY # =3 M2E EA

HES Y ebae FEAFHAYLE ¥4
W E2EAES ASKY. 35T 39 ohex
g heparin A& b3, 7H 3 392
A whg-zell 9] F 35 FF FFSAA. A4
29 Holoa] Lo ELAFAE FA7} A2
7] Aatstglon, e 3dFEE 2E 3 vk
2 A FA7} HEH it (Table 1).

GEF A cheie FRAVNA LR HEAY
NeEF AR A%, 3 2090 8e ZE %5
Z 7t mlgr9 HzAY HAEE AEG $

a1 c} (Table 2).

gt

|

4. Western blot2 0|28t EAEXE
Sthel Z=Al

AA vhes FAL B4IAE FYde} gl
+ bandE A3¥ ¥ 4 e (Fig. 3 and 4). 7}
E3 719 vhe2e) 2 19, 39, 59 2 6 ©
e 5AEAE Fdd g e bandE B 5
fgert, el 2d 9 44 "A 4 36-kD. 149-
kD2 s} v-25= band®E oYzt vk
oA B 4 qlgoh(Fig. 3). FuF Y w9
74 59 HAe)A 27.5kDa, 32.5-kDa2] band
7F vehdr] Alabste] 3R 10 gAeA 27.5-
kDa, 32.5kDa, 36-kDa, 83-kDa9] a¢ltie} qb
S5l bandE 4N ol B 4 e g4
159 AP e 32 5-kDag] sddet ukssle=
bandE ©E #Ho4 £ £ glglem 7 20-40
o AL 27.5-kDa, 32.5-kDa¢] asivis} =¥
whgslele}. BAek 27 5-kDa 2 32.5-kDag

o0l
e

492nm)

Optical density(h

Days after 7. gondii infection

Fig. 2. Detection of circulating antigens(®),
specific IgM antibodies(M) and IgG antibodies(A)
in the sera of mice infected with Beverley strain of
Toxoplasma gondii during course of infection.
Each point represents the mean = 5.D. of 5 mice,
except day 6 post-infection.
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Fig. 3. Time course of the IgG immunoblot
patterns of sera samples from mice infected with
the RH strain of Toxoplasma gondii. Lane 1,
molecular weight standard (kDa); 2, serum of
normal mouse. Lanes 3-14 (days after infection):
3 and 4. 1; 5-7, 2; 8-10, 3; 11 and 12, 4; 13, 5;
14, 6.

band 2], 7+ 259 FAL 149-kDa, 3+ 30
o YA 21-kDa, 23.7-kDa, 36-kDa, 7% 40
o HAL 149-kDa®] E4TAS2] gldle}
band& Adstelct 7t 509 A2 21-kDa,
23,7-kDa, 32, 5-kDa 36-kDa®] bandg 92 7
A HAAslged zkd 60d €3 A B
bands el Al 21-kDa, 25-kDa, 27.5-
kDa, 32.5-kDa. 36-kDa, 149-kDa2| &-<ic)e}
Aol 2= #HollA bandg A 3telch(Fig. 4).

5, PCRZ 0|8t €Y & =X &4 A=
A vheas ¥ gl 227 o " HE
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Table 2. Detection of circulating antigens and specific antibodies in the sera of mice infected with

Beverley strain of Toxoplasma gondii

Days after No. of No. sera with No. of sera with Positive cyst in
infection sera antigen IgM IgG mouse brain
5 5 1 0 0 0
10 5 3 4 0 0
15 5 4 3 2 0
20 5 3 4 4 5
25 5 3 3 5 5
30 5 1 3 5 5
35 5 2 3 5 5
40 5 0 2 5 5
50 5 0 1 5 5
60 5 0 2 5" 5

200~
97.4- -
68—

13-
29—

18.4—
14.3—~

1 2 34567 89 1011213141516 1718 192021 222324252627 282930313233343536373839404142

Fig. 4. Time course of the IgG immunoblot pattrns of sera samples from mice infected with the Beverley
strain of Taoxoplasma gondii. Lane 1, molecular weight standard (kDa); 2, serum of normal mouse. Lanes
3-42 (days after infection): 3 and 4, 5; 5-7, 10; 8-12, 15; 13-16, 20; 17-21, 25: 22-28, 30: 27-31, 35; 32-

35, 40; 36-39, 50; 40-42, 60.

Ae B4 xA39 Eo] DNAbandE % % gl
(Fig. 5-8). ZA=F 34 w2 @9 2 =z
AE 7] 393% 647-base pair?] Ee¢] DNA
bands & 4 3= (Fig. 5 and 6).

ofEI 74 whg 8 Helollde 7rd 159, 20
o, 254, 404, 604e] Bo] DNA bandZ & =
Anet. grelAdE 7+l 159%E, HedHde 72d
209%%] Eo] DNA band’} &5 7| Alzste] 4l
A 717 B9 2% efAwhes elycl e
w) Ao AE 3t 109, 209, 3095 So] DNA
band”} &= ¢ivH(Fig. 7 and 8).

oo
Eagaaze FAY|HE tachyzoites]o] ZA
dol Ymash AFS Fobod olel =A% Aol

AR B2 Fo]Ee|v g4 88 F2 3
% 9].2 = (Huskinson et al., 1989). °]
FTEASTAALE 71 AHE 5
sleh, ¢ A& 7RIAEE 2ol AdEEed

FAF Feld Je ez vk B o
ghe] T S HRBT olg) Al PEE
o7t Al fenz rh fEEel £ AgeA
53¢ RHF 74 vheso| dds FEHTHY
e ZARE A3}, Zad 29 el RLxat
Fo] Afoew EHEged 2tg 3d¥EHE BE
ot AN FAEAEE HEDL 5 9o
ELISA«] 2%t =3 §4 7% A", PCRe| 23k
52¥4% DNA ZHAEF A FAastsr),
Derouin et al.(1987)-2 E4XA% 7L ZH3)
= e Azecga FEASA A FAa
‘:}v"‘/‘“ < vehliclz &tgler}, Hitt and Filice
(1992)= EE5HEHAgo] 62%. PCRe] 37%.
Azjeke] 25%2] RW=E LJrz}Lﬁ A7) A
A FEAFR Y] 71 5% Fabdelwtn 6}
Qb Tzl ole} AL APHL FEARSAL B

% B8 stz kA o] &5y o8 BHP
ohu]z} 7,—1417} AE=A @ity E1xxAE 724
L AT = g @3] k. ol F Xgd A
e ELISAE o) gste] Ay 44 FUE
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Fig. 5. Dection of T gondii DNA from blood {panel
A) and liver (panel B) in mice infected with the RH
strain of Toxoplasma gondii during course of
infection. Lane 1, A-Hind III marker; 2, negative
control; 3, serum of normal mouse. Lanes 4-10
(days after infection): 4. 1; 5, 2; 6, 3; 7. 4; 8, 5; 9
and 10, 6. Lane 11, 123-bp marker ladder.

123456 78 9 1011121314
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Fig. 7. Detection of T. gondii DNA from blood
(planel A) and liver (panel B) in mice infected with
the Beverley strain of Toxoplasma gondii during
course of infection. Lane 1, A-Hind III marker: 2,
negative control; 3, serum of normal mouse.
Lanes 4-13 (days after infection): 4, 5: 5, 10; 6,
15; 7, 20; 8, 2b; 9, 30; 10, 35: 11, 40; 12, 50; 13,
60. Lane 14, 123-bp marker ladder.

AEde ol AT FF]|  EglH o,
Turunen(1983) 2 Ise et al.(1985)-2 ELISAZ =}
S0k B719) QAN SrEAFY e P
Zw3tgict. van Knapen et al.(1977)2 7hE A
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Fig. 6. Detection of T. gondii DNA from brain
(panel A) and spleen (panel B) in mice infected
with the RH strain of Toxoplasma gondii during
course of infection. Lane 1, A-Hind III marker: 2,
negative control; 3, serum of normal mouse.
Lanes 4-10 (days after infection): 4, 1; 5, 2: 6, 3;
7. 4; 8, 5; 9 and 10, 6. Lane 11, 123-bp marker
ladder.

12345678 910M1121314

- 647 bp

12345678 91011121314

Fig. 8. Detection of T. gondii DNA from brain
(panel A) and spleen (panel B) in mice infected
with the Beverley strain of Toxoplasma gondii
during course of infection. Lane 1, A-Hind III
marker; 2, negalive control; 3, serum of normal
mouse. Lanes 4-13 (days after infection): 4, 5; 5,
10; 6, 15; 7, 20; 8, 25; 9, 30; 10, 35; 11, 40; 12,
50; 13, 60. Lane 14, 123-bp marker ladder.

ELISAZ 7 AHA] Zhed 1el %e|, Ise et al(1985)-&
7+ed 492 e] Acebes et al(1994)2 7} 4847k

2e Azt 2asigc. £ Add-Ade
ELISAZ 7t 29~6Y A}e] 4 iJ lo] A&E=
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FEATAAEY 449 dAsien, & o
AFAEY A Fdstget. g7 AW &
& ke HAEE WRE FES 7 9% JH
ojglem, k=5 7hedol 2%k A& Acebes et al
(1994)2] ¥ 3w ¥ojr} Acebes et al.(1994)-&
Beverley 714 4] 4 29 ~28¢Y Apolol] <& 8§
o] A&EEen 29 109 4% = AR 5o
AEES vyvhy 3ok, opd A4 =S
A w2 3 P2 el 159259 Ale]
of 71 £A AEERo 2 o)F 74 259 %E
 FE=r) 9A3] gLstgdad, ol IgG A
7F 83 7k o]l w7 ddn H B3R
F B o5 gl golr) wEelgtn shele}
(Candolfi et al., 1987).

A BAFAFEY Agyes s B o]&
HEZ e L 5594 Be) 3AE FHse
Zolck, 23 249 2 ¢l FA7F driE de)d
&g shA] FEAT, TG glelde Fag
AEE ke Aor d8i4 ot dog¥ystgon
HFA B2 A55L 1gG ¥4 2 IgM FAE 54
of AE2FLezn AGEw, IgG FA= 7Hd 2~3
FHE vehds] Azkale] 6~8F o &n2el o) &
ok stglrt(Cazabonne et al, 1994; Kasper
1994), & A¥dA A5F 44 vl A9 7)
7H3 1gG 3l As 7HESA] ol Acebes et al
(1994)9] 229 AdA3det. 22} Handman
and Remington(1980)¢] 755 744 1gG 34|
= 74 598 H AEHUTGIY dwele 7y
zpol7} glelel. F5F 74 vhgs9] 1M B4 =
10448 A&7 Aabste] 2 159~209 A
old] 714 £& FREE FAslden, G 4
€ 34 1595 AEE7] Alztste] gl 60d7)
A g7 ALAez Frlksided, oe 49
13438 IgG 4 IgM A7 2257 Aasdct
+ Cazabonne et al.(1994)%] B39} {-A}sheich.

B Ao 55 g whese] AL Ay
71745 RHT8 259 & 443 ylsste 5
bandE #4¥ 4 fdded, ole A 717 &
T W) ez Az, dubd ez RHF 7
o vk Y 7Y E2 49 139%E B
bands} vehtz] Al2belecl . 319doh(Chardes et
al, 1990: Cazabonne et al, 1994). <] 4§
A FEF T vt €A kgl SEA
F5 e E FA=F 32.5-kDa, 27.5-kDa®] &
Aefdct. olof22 AL Weiss et al.(1987),
Makioka et al(1991), Cazabonne et al.(1994)2)
AT A8l G Makioka et al.(1991)8& A
T, B FEHLZ 28 §A7E el
@u)7} 27.5-kDa, 58.5-KDasicky ¥ maheicy.
aet A%y Welhee FUY BAL ALWL
AvelE &7 SF, 299 T AL D Rz

Foll we) chokst g uke-g el o2 Western
blot A& e] vk wlwmawhe HrIg 5 ¢l A
] 9l

2 2ol PCRE 0|83 2-E Fhwxige] o
% DNAE Alg3ved dddes FEXN7 F
A7|dFo2 ZZg DNAS Z&shs ygoez A
2 100%2] Solx® Bo Fx it A el
AHEE 5 glE primers E4XAlE 30-kDa @
Aol $relgk P30 gene(Burg et al, 1988)3} Bl
gene(Burg et al., 1989)¢] F= AM-FHz gk A
A= o8] 4#el|A P30 genee] Bl gene vt} &
o]de] v slo] B AP A= P30 gened A
el AgEdet. AAER fFAT AHE
Wastling et al.(1993)°] Rusteiv}. Z Bl gene
& o]-83le] PCRE A3 A P30 gene B} &£ 7}
T4 Yeh] BEREF AT A 24 HE
A& Bger} P30 gened o] &F A Bl
gene ¥t $gAe] Fol A= gz sl
Weiss et al.(1991)2 RHF 714 whs-xo] Zalo
AE 3 248, g A 5Y%E B
EZ3¢ DNAZF A€ 9.2, Bevedey: 7t v}
F8) ZA A 29 10948 HAEEHATe B
aste] A2 Ay MMzt fAlsigich. PCRY
7ZHpAd S dejmelE 29192 heparin, heme So]
Rade] glew (Beutler et al, 1991), ol¥l Al
ol Al ZFEF g FEFE 4 vhes Helg) Eo)
DNA bandz} A8}l Relx] ghatsd o9} o]
Yt AL A, Sumyuen et al (1995)L o
=& 7 vk~ dqiten zahgy Q&) guz
HAEocFoz 218 Azl v zhed 29 HE
AE= A 7l 713 22 2471 A& n
7 50 elFolls AEHA goron] Feis
e 7d~704 Apldl Aok gk A3
5o AgeldE "Anel gx zhd 1099 =R}
oM F4LE2E DNAZL Fel=Elgded, <= 24y
Z7) HEo] WA YZAZ Est] Axy e
A w3e Fold FA7 2wl A en 2
3o (Sumyuen et al, 1995). =g zlelME
7+ed 1594 DNAZL Z&s7) Aztele] 7hed 60
A7k ET 4 gldEd, o= L FI AW
5L £x5] ffom o4 DNAZL T3y
= Al719 dXF Aoz gzhscl

o]49] Ax o= Ho}l Beverley 7t3 ulfof
el &t P91 =4 3aAE Zo] DNA ¥ 59
g2 A& 477 RHF 7+ whe2ut) Sde
d], o] bradyzoiter} #=Eo] o] glo] o]
el mEEA 9] e 4 =3 B4
EAze] 55 AdAee FEAHIE, ELISA,
PCRE ol-g-5ted shloln} £415 vlud 4 59
4 qlodel. Ze ARdA Aol BaEaps 7
Fe djEe oSl i zllor &3e) g



9 220 24 47} A3 S8 ARA0E 27 o
Fo| ELISASH PCRE 7] AlAsho] a2} gals
5 Foiahe Zo] wjRAY Aoz Azher.
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Detection of Toxoplasma antigens and antibodies in mice infected with different

strains of Toxoplasma gondit

Young-Ha LEE*, Kye-Young KIM, Moon-Soo KANG and Dae-Whan SHIN

Department of Parasitology, College of Medicine, Chungnam National University, Taejon 301-131, Korea

This study aims to assess the possible strain-dependent variations in detection of
Toxoplasma antigens and antibodies. The virulent RH strain or avirulent Beverley strain of
T. gondii were injected into mice, intraperitoneally, and their antigens, antibodies and
parasites were identified from the blood or tissues; liver, brain and spleen by ELISA,
Western blot and PCR. In mice infected with RH strain, circulating antigens and
parasitemia were first detected from 2 days after infection, and Toxoplasma DNA were
found in the blood, liver, brain and spleen from 3 days after infection. It was impossible to
detect specific IgM and IgG antibodies to T. gondil, and any specific band was not found by
Western blot. In mice infected with Beverley strain, circulating antigens were detected
between day 10 and day 35. The Toxoplasma DNA was found in the blood and liver from
day 15 until day 60, and in the brain from day 20. But Toxoplasma DNA in the spleen were
mainly detected between day 10 and day 30. The IgM antibodies were first appeared on day
10 post-infection, and were noted obviously increased between day 15 and 25. The IgG
antibodies were first detected on day 15, and showed progressively increased titers. The
antibody binding bands were specific according to infection period. Sera from mice infected
with Beverley strain reacted mainly with the antigen of 27.5-kDa and 32.5-kDa. In
conclusion, mice infected with RH strain revealed Toxoplasma antigens strongly, but not
antibodies. However, mice infected with Beverley strain revealed both the Toxoplasma
antigens and antibodies. The present results showed that immune responses are different

between avirulent and virulent T. gondii.

Key words: Toxoplasma gondii (RH and Beverley strain), antigen, antibody, ELISA, PCR,

Western blot, mouse
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