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Toxoplasma gondiiv= 1908%E¢] Nicolle R Manceaux
o 9 drol=el st AR Fo —#el Ctenodactylus
gondidl A A& ERA FEHE E&eltt. =% Janku
(1923) & A#A ABBERS w32 Motomura(1967)
E AHY RAOGEECE 465 msEe 58 Wi
4, 7089 BES HESA omd A ABILE
FEHRIE il
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o] fEYs otz get,
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W s ol Sk, 2ol JRRRIKRES BEN: 2 &
etk RES AAA ¥t ke HURS 4R
< o7l 1 B BE R PRESHel o ke
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ARRE Toxoplasmaif sl EEHH MIF XKE H%
—BRo g PUEBIE T. gondii (RHE)E MR 3o
PR 2 Sephadex G-2002 2 ¥-213 SRz &
By ToxoplasmafiE®] FREIMF Arol S THisZEERIE
(Wassermann 1944), &K E#H#uE (Ouchterlony, 19
58) 9 FEREF kB (Grabar, 1955)-% Flflsle R
VEWES BistaA ZEsH Y .

BEBaHHE o 5%
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V) RIERPE : Toxoplasma gondii(©] 51 TP) 9] B

FEBRBHE 9 FEHBHHEH
-] p] iK

el RHEE 20 gmuf 99 71733 nh& 2o AR
o] FW-EHY v lisel A EBmARKE #EBE A
oWl 2,000 rpmo 2 1087 2@ A H &gz Av AT
4] & Edpoll o) 5t Toxoplasmas] vlFo] 99 %I I
0] %#E = ob4 Brownwill Biosonik- I power-302
2 upa 8z 4°Cell 4] 10,000 rpme 2 3057 H A £o
gtk oW 9 hRERS PIEBEReR Asen Ey
= 5.0 mg/ml o] g},

) HUESHE : 919 fik-e HEEES 10.6 mg/mlz
22 7) S 8 mlS Sephadex G-20Cel ifisfA} # vt
A 80 x4cme) columne 2 Tris-HCl (0. 1M)-NaCl(1.0
M) Buffer (pH 8.0)Z 8% ¥ 3ml/hrz /& A
o}, OD 280 nmE HEREES WEdd 4810, 10, 1,
N,V 2 V= v¥odz (Fig. 1) o) 5% 54 BHAA
SEHIEe 2 HRSE . od e £ EREREES
[ 2% 1.78 mg/ml, T4# 6.15 mg/ml, W %# 2.75
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Fig. 1. Fractionation of Toxoplasma gondii crude antigen on Sephadex G-200.

3. HEBMF 4. W@BaRE st CFT)

RH®: %% R7e RE 2 Beverleyfk HREFTS FEol Kolmer-Wassermann #(1944) o v} SR = H1
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Table 1. Complement Fixation Test between RH strain immune rabbits sera and crude antigen

No. of Weeks after injection
rabbits 1 2 3 4 5 6 7 8 9 10 11 13 15 17 19 22

R1 0 20 20 80 80 80 80 80 80 80 D * * * * *

R 2 0 20 40 80 80 80 80 80 80 80 80 80 D * * *

R 3 0 10 40 40 80 80 80 80 80 80 80 80 80 80 80 80

R 4 0 20 40 80 80 80 80 160 160 80 80 80 80 80 80 80

R 5 0 20 20 80 80 80 160 160 160 D * * * * * *
_T) : Death

Table 2. Complement Fixation Test between Beverley strain infected rabbits sera and crude antigen

No. of Weeks after injection

rabbits 1 2 3 4 5 6 7 8 9 10 11
B 1 0 0 40 40 40 40 40 80 80 80 80
B 2 0 0 0 0 0 0 0 0 0 0 0
B 3 0 0 10 D * * * * * * *
B 4 0 10 20 80 40 40 80 80 80 80 80
Bo5 0 20 40 80 80 80 80 80 160 160 160
B 6 0 20 40 40 80 80 160 160 160 160 160

D : Death
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Table 3. Complement Fixation Test between RH strain immune rabbits sera and fractionated antigens

Serum dilution

AR

Wl ) o
LR

#wagrh. B 1 %9 £XKE
EHIE 6 mm
] A% 6 mm7}t A wE
Q% 2R
. WA D F
A As7] §)

No. of

Antigens 1:10 1:20 1:40 1:80 + 160 1:320 rabbits
+ — — - — ~ R 1

— — — — ~ — R 2

I + — — — — - R 3
+ — — — — — R 4

— — — — - - R 5

NENTREE ot -+ + — R 1

ERENNTE ++ o+ + 4 — R 2

1 4+ A - + — - R 3
FH++ At ++ + + — R 4

NEEEN 4+ ++ + + - R 5

ERNENR R ++ + - R 1

bt ++ + + - R 2

I NRNERA ot ++ + — R 3
R R R NENINE ++ + — R 4

S bt 4+ ++ + — R 5

T 4+ ++ + - R 1

e A ot + + — R 2

W 4+ NRERI 4 + + — R 3
e A R ot + + R 4
N B s et + — R 5

4 RENENS ++ + — — R 1

ERNRE 4+ ++ + + — R 2

v NENENESS ++ + + — — R 3
R = = ++ + + — R 4

4 4+ + + — — R 5

4+ ++ + + — — R 1

R + + — — — R 2

i 4+ + + - — — R 3
ot ++ + + — - R 4

NRE ++ + — — — R 5
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6. §3€%§;’ﬁ<§7b‘f (Agar-gel electrophoresis)

Grabar /5 (1955) o {3t %ich. B pH 8.62] Veronal
bufferoll o} #EfEA N 1 % agars EHWEF Ak 1.5
~2.0mm2o] F7 2 Q& drfe] Ef 3mme] FL& =t
E3 o] el A 4 mmfdifRE Fa 2.0x70.0 mme] HE
abEs flell 20 plo] HIES ¥ oltk. Veronal buffer

(pH 8.6) el A 5 volt/em= 3BERT kB 25
o ol#idl & 200 £19 M-S ¥ - F moist chamberel
gol 4~6°CY Pzl A 72Ref AR T
TEEREY e kR A

B ;|
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Table 4. Complement Fixation Test between Beverley strain infected rabbits sera and fractionated antigens

No. of

Serum dilutions
Antigens . 1:10 1:20 1:40 1:80 1:160 1:320 rabbits
+ — — — — — B 1
+ = - - — — B 2
I + — — — — — B 4
= — — — - —- B 5
+ — - — — — B 6
[ I N - = - B1
+ — - - — — B 2
I +++ ++ + — — B4
++++ ++ ++ + + - B 5
+ At +++ + + - - B 6
o W I LTy
— - - - — - B 2
I ++ + + - - - B 4
+++ ++ + + - - B 5
ek + + + - - B 6
b+ - - - B1
+ - — — — — B 2
v ++++ +++ ++ + - - B 4
++++ +++ ++ + — - B 5
kRt ++ ++ + ~ - B 6
+ - — — — - B 1
4 - - — — — B2
v - - - - — - B 4
- - - - - - B 5
+ _ — — — — B 6
+ - - - — - B 1
- - - - - — B 2
Vi - - - - - - B4
= - - — - - B 5
+ - - - - - B 6




Ee BE 2~3RA% F8 BHRES vebis e
FAZ A~BEBH A HEEY LA pin HE
T 22BF AT 5 e FURESE HEAT. 2
vh 5ubel o] R 2ubE]ol A T~ Alolel A HUIBH
7k b7t 32 9krh(Table 1).

th) Beverleyth® YA Z 6ubel ] KES 10hele]
A m A WA F%m v A sekel e 2~308
srelol HREE Yehvba @ik PLRECL Eobx TH
o] ¥ llk_ﬂh'i 7R 2l 2 FEfs ¢k (Table 2).
r%) RHFEZ #gEA 4 SR 58HR e 7~9

o) Ak AL A = 1 A B dee RE

ﬁ**l ol 4 PBMEREES viebdlen 4hs] Wl we
PUnF S % HRES L}Kw 15k (Table 3).
2) Beverleyfz RS A 21 RKAEUGE PR
I.N A8l A B RES 29 e LV, aEs
EORMRES derdd. w3 Nt b 4
T Ee PEEE S e )l (Table 4).

2. EXTEIRECE

7b) RH#E B@RBMGE > HHURahe] AR E Rk
Kl A = #7 2HB el ekl F 3ebelol A 338 1
il wiEw s Fd Az 3EEd = 5ulel KE 2ol
A LRl A, RIEHER 5~8iEHkel B

0.
Al
7

e 2~5FE wEglor REfie D SFulsg
o} (Fig. 2).
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Fig. 2. Precipitin reaction of immune rabbits
sera with Tozoplasma crude antigen
in agar-gel double diffusion.
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W) Beverley#k RERFRMFE S MRS ARES
Y 2HBEAA RN S B Wik K sasl 3
on 6HADE = g WY ReXE FE=Ed e

ORI e 1~ giE A giel A R
9l o+ (Fig. 3).

o}) RHE BERTE S SBEHUR *P
[ 7#s mas 0,0, N,V, s

o} ALHE
ik 8

4 Ssen 0 VAN AT FARma HE

rlr

3~4fE9] o}, (Fig. 4)
2b) Beverleyfk REH T i =} SREHUR o) ANEE
A= 1, B, Wardlel A sk 950 3l o} (Fig. 5).

3. EXERKBE

7b) REM: EREH M MpuE=te RIKE A4
r-#prel A albuminZhzAR 8] AR HBLES
o+ (Fig. 7).

1}) Beverleylh RPFRMBE =L MPURtE rEBicel
HE, SIALel A 1~2fF, a¥ffiiel 4 1~270 9 Wkt
% 4 2 o (Fig. 8).

o} RH#E REFRIE s 28Rt e 1o8E h
SLRE Zn gy filel A TEE A 7T LJrE}‘*BHFxg 6).

1) Beverleyff By g ot 1, 1,
Vo fiel 4 AfES} PR Uiaﬂ ) ot (Fig. 9).
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Fig. 3. Precipitin reaction of infected rabbits sera

with Beverley strain of Toxoplasma gondii.
Center wells: Toxoplasma crude antigen
Outer wells: No. of infected rabbits sera



Fig. 4. Precipitin reaction of immune rabbits sera with Tozoplasma
fractionated antigens in agar-gel double diffusion.
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Fig. 5. Precipitin reaction of infected rabbits sera Fig. 6. Immunoelectrophoretic patterns of Tozoplasma
with Toxoplasma fractionated antigens in immune rabbits sera between fractionated
agar-gel double diffusion. antigens.

Wells : fractionated antigens I-VI
Trough : immune rabbits sera

Fig. 7. Immunoelectrophoretic patterns of Tozoplasma immune rabbits
sera between homologous crude antigen.
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Fig. 8. Immunoelectrophoretic patterns of Toxoplasma infected
rabbits sera between homologous crude antigen.

Fig. 9. Immunoelectrophoretic patterns of Toxoplasma infected
rabbits sera between fractionated antigens.
Wells : fractionated antigens II-1V, Tough : infected rabbits sera
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Toxoplasmafifel] 4 = B¥z3ie REBT S
Jb s HEES 2 FRIERE 2E kel ¢S &
Ea}et,

Z @ #RE (Sabin, 1048)-% fithste] #iMEARE
(Nicolau, 1937), 7 ifiEREE4%E 5 (Jacobs, 1957), R
BIHELHE(O Conor, 1957), RIEHE RikB)i: (Strannegard,
1960), 4¥eHis% s (Coons, 1950), 2 Dermal Sensitivity
test(Frenkel, 1948) 5o] BZE=l o} skel. z&de] =% &

Park 2 etk JREBRINES PR o1z e
wraba] o] ol HRAE Eolrl At RS HEs
PRESHTI Sl RSt @& B daidd. ¢4 2L
toxoplasmafiol 4 = BEiHkel webA rgge] BN
et fimEs #RE % 4 32w (Cutchins, 1956;
Desaram, 1962; Maitani, 1970) 7 Zwdl e} w}etA] [[W—
Pilgtol A SEEA T SEESEC et P HEEs =
Sr#o] =te] vhEld 2k (Launde, 1967; Fujita, 1970).
TREBE B hol A GREE 7Y Rt = R
HEko] e Fow HEE 2 ¢} accesory factor
o AFRAEESl ob-%E kit Yv H#AEES Wk ok
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FEse oo gelA
t}(Jacobs, 1957).

Steen (1951) 2 #hMHiHilo] $eR etz
entary properties?} ¢lvtz & 391 21} Eichenwald(19
56) 9} Cooney % (1958) 2 JElsol A1 HhHiat #HilEe ﬁ‘m‘

1.

= BESHA =k 383 anticomplementary propertiesZt 9
vz ghel BHHUIRS] #ES 591 d.
(1958) & 100,000 rpm S % 5 anticomplementary prope-
rties® ML= 9l &b, =38 Sabina, Tos-
Luty(Q97D0 & M@ e s Ak, 7] 2 sEe CFT
ol A MigHilE el BHIF R G Mol &3 anticom-
plementary properties= §¢lvtz dch. el g#EeE
7@535}71] H8EE 455 oyl TP-RHYE & w
2ol BN 2EY SEE dewyeld. o
Ei“’ 2 F#%%{ %9 anticomplementary properties®
AAG ] AL TSt FAY MEE: =
of of ek, ol 9] Toxoplasmambiss vt S 2K S
o e MIES AN = ik S EHel
Fulton(1957), Tsunematsu(1960)ell {f3te] #47
ow PR 40% BREA T, T FURS HBREE
A A BIEE AXE Eokel MR =@ e s e
PREE I 1A (€82 Aol k. Warren® (1941)& CFT
PUREER fE—ERAkeaz s BEFAY KT 9
thar 3tz Pettersen® (1968)-& alkalio] (&3 it =
HORMES KT ke & gdold s oty
AEENA T whSAMERl A A BEE Bl
AS I HEE 7L 99% L) 2ol 2 sb-& fiebel 7] = el &
PR 158 AT Hmgsiglens olde] Ay
PURES HLE e 010144_ b Be BiREE
ol FAS M QA HLPIE A 4R R BTER S =1 S 2l obuy

anticomplem-

E-35] Cooneys

158 BL 470 913’14 M Fujitag (1969) 2 il
FREMELCEN PU-E 24 Hwez mnlomEmE,

Sephadex G-200 gel o] 719, ammonium sulfate ¥rBk,
Sucrose Density-Gradient centrifugation (SDGC) = ¥
gk SDGCell fiestel Aol A SRIFIE-S SHERT M
Piltel Mostel 45RHUFE A 2305 =z 9. =
Chordi(1964) = 7 i EREE 4 ST RE TV BUIR, %85 45 05 I I Il
Pl & . Toxoplasmat FiliLlE 2 SR iz ol A
T~ el MRS Dol ont HUEF RS 2 i (NM) o
2 "léllﬁz*l A e PRA MG BT Tozoplasmaiilsish
Bl A 2~3ffS] SRS A9 S %el e
TE RER v MY BEE NEHes &
‘D} o Takavanagi‘: (1971) & #M7F UaE A ¢

EHHR A= 249 HEREG] 95 saatl

i )
rlo

32 rlo —W

= ¥

2

FEBA A = WAKAS] HHURS Sephadex G-200 gel
of el fkate] EPE el BE e} 6] SElez
GHEESE £ 85F B TPERIMIE Aol o CFT, K
E: 2 REBERKB®Res #4809 HEHS
WA @ zlol vk, REER] A gel o Fofl 8 IR
CVFEES 457 Fujita(1969)9 2 =+ Flstel g, =
g} CFT9 P& Fujitad] 2~3peake] ukmb}“ v
GrEel Al A BEEt Y e Fujitad FliEREERK
of o & FREHUNL 1-peakel A EglEdl A& *ﬁ
Bl Al = 1158l B o)k, =3 s & KIE
o Al RHfkell 63 HuGFHK RIS —# S Basd %%
migel A5 B A~bE#Hd PEA kad Eg

12 Janitschke(1972) ¢} A 819 = Beverleytf: 744
KB A 7~ e HBLE AT Maitani
S (1970) 9 BRI kR S Bk ¥y
fer st ot

gt Sephadex G-200 gel filtrationel {&3F ZBEHIR
ol A vpebk HlEAE & R A = RHBRe] 48 BERT
tigel vh Beverley M BEYeA 21 FROE M A 363] IV
Griflel Al & PERES JEpd Aoz mola o) #ifire]
S A RES FHRRFMC] (F4ast2 gz A42=Rd.

TRTEM Bkl A 29 RHEE RRFEERANAE IV

SrElel A 3~v4fEe] WRRERE L Y el A 2~31Ee] YRR
b wbEolZ ok ool KaiAl Beverleykk R ERE
A T, I, Nadiel A=t 1{E4 9 skt MR ol
Al REE Alolol ERERS M 9lgih

IR BSE A = P REME BB
£ albuminifir & 2] y globulindifir 1= W47 &

B Swde

Qul et Beverleylt gdgbe A2gE A9
o albumin -6lol e e Goleh m SR

ghol Al RHPE BiERARES pob aiffirol Tmat WRRAF
7b vRebik 2 Beverleyfhol A = #i)t got affifirel REKE
Hops 3 WS =bEel A Chordi(1964) 71 B

R ~1iE e 2 Wik A 259 T oxoplasmaZ Il
it Toxoplasmadfilil Atolel A vhehut BN = 4
& #Arel o

DIES) RO o Eo R A IKRE, 2R T
0 REEARGEN A FRHSE N As A 77
Regito] & Aoz ol of Mol ARRPUTRS ]

otz AAde webd deog Whidel #a g
BRI LB 5 SR el A o HURES KT E B
L3t HEE Fieseer & Aoz Azdd,

b1

#

Toxoplasmafi o] HEE M FHEBIPFES] —~BRow Toxo-



plasmaf3is o] MMM HHIES HEAz =3 oH
HFe Sephadex G-200 gel-filtrationo. 3 & ZrHedy

B O6EET #4& fikez Itgidh. @4 o E MR
SEHEC 93T HmFes RHM REFRRME
Beverleyf RPFHRMIFST Qo ol & HHE—ILME A
ol &) SRS &IE, R Eﬁ*ﬁfiﬁg 9 BEBRRIKE
FES Biistd b 22 #RE dA.

1. MR EBIE : RHBE ﬁﬁ%ﬁﬂ'ﬂ‘?%ﬂr Beverley#f
BAPFRIFEA B BHRAS KELS Rt 25 2~3
B BRIl BBLE A BERA A e BE 4~58
Boll el BYFIA = RYP 7~0EME ﬁrﬁﬁ%ﬂﬁ
F e . gd ol Mg st SEEUE Aol
A BE#HS ILI.V.V 2 US#ky 25 I‘%iﬂa
KRES vebllot 453 NVoEle st =gt
v B A s .1 2 Noflad KES 29
s g No#al Al HEE 9%+

2. ERTOEEHE MR RER 2L Rl
FEROERMIES Wi m5 2Btkd RN E 34
Pz BERIAN T 5~8kl WRFEIT 2~5HEE &
EfEE Ve o RRYuEEe] A = 6B Y E 1~2(ER
Fegs vk, SEERURS S K R4 A= RHKE BE
Bl I,L.N.V, IZ86A BRI PR A
o #3 NoEd A 717 me fEiEs 3~4Ey W
Bt ERE . @) ByEdAe LT 2 Na
Bloll A 553 PERES Ry 2% Na#lel &4
5839 ok,

3. ERERKBKE PR BER 2 Big
ANELE BEHANAE -Hird A albumin$fize] o)
2772 8EY WBTE BRIY o BRYERd A=
albumin £ & A 98 VoA EeQe] 4~5E W
Wt MERE AT SEHREAY ARES REHE W
SEGURTS] REANA 64 WSS Edey o
A9 1,0,V 2 UF8dA 1~2(89 BHFs nd

Aot = RLBAME 1.0 2 NFEAA =5 3
3 1719 A E e
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Serological Studies on rabbits inoculated with Toxoplasma gondii
Ok Ran Lee and Won Young Choti

Department of Parasitology and Institute of Parasitic Diseases,
Catholic Medical College

Serological studies on toxoplasmosis were conducted with rabbits sera that were immunized with
RH strain or infected with Beverley strain of Tozoplasma gondii.

Complement fixation tests, agar-gel double diffusion tests and agar-gel immunoelectrophoresis were:
performed. Tozoplasma crude antigen was prepared from the organisms in mice peritoneal fluids,
which were infected with RH strain of 7Tozoplasma gondii. The organisms were suspended in
saline volume originally exudated and counted in hemocytometer for purity of the organisms
over 99%. These suspended organisms wecre prepared by sonication, and the solution was centrif-
uged for 30 min. at 10,000 rpm in 4°C. These supernatant fluids were used as crude antigen.

On the other hand, purified antigens were fractionated on sephadex G-200 gel fltration. A
sephadex G-200 column, 80 by 4cm, equilibrated with Tris-HCI-(0, IM)-NaCl (1.0M) buffer, pH
8.0 was used. The eluate fractions were collected in 3 ml per hour and the absorbance at 280 nm

was measured with a Beckman Du-2 spectrophotometer. Each tube is pooled into 6 fractions by
protein density graph.

For immunization of rabbits, crude antigen of RH strain was emulsified with an equal amount
of incomplete Freund’s adjuvant and Iml of mixture was injected subcutaneously into them once a
week for 5 successive weeks.

Antisera were obtained at an interval of a week, beginning the first week after the last immun-
ization, while several rabbits were infected with Beverley strain of Toxoplasma gondii by inoculat-
ing about 200 cysts and antisera were obtained from them serially at a week interval. The results
were as follows:

1. The sera from the rabbits immunized with the RH strain or infected with Beverley strain
of Tozoplasma gondii against the crude antigen showed the first positive reactions in 2 or 3 weeks
after the administration or immunization in complement fixation tests. Maximum titers appearcd in
4 or 5 weeks after immunization with RH strain and in 7 or 9 weeks after infection with Beverley
strain respectively.

2. Complement fixation tests showed the positive reactions in the rabbits sera immunized with
RH strain against the purified antigens [, [, IV, V and V[ : moreover, antigen [y fraction showed
the highest titer. On the other hand in the rabbits sera infected with Beverley strain against the
purified antigens ][, [[ and [V fractions showed the positive reaction; especially, antigen fraction [V
showed the highest titer.

3. In immuno-diffusion tests, the sera from the rabbits immunized with RH strain and infected
with Beverley strain, against the crude antigen appeared the precipitin bands 2 weeks after the
immunization or infection. And the former showed the 2 or 5 precipitin bands after 5-8 weeks and
the latter showed the 1 or 2 precipitin bands after 6 weeks.



4. The sera from the rabbits immunized with RH strain against the purified antigens [[, [, IV
V and V] showed the precipitin bands, and the sera from the rabbits infected with Beverley strain
against the purified antigens [, I and [V showed the precipitin bands in the immuno-diffusion
tests. Especially antigen [V was the strongest reaction against the sera from RH strain and Beverley
strain.

5. In agar-gel immunoelectrophoresis, the immunized sera against the crude antigen showed 8
arcs. But the infected sera against the crude antigen showed 4 or 5 arcs.

6. The immunized sera against the fractionated antigens II, III, IV, V, VI showed arcs, but
against the fractionated antigen IV showed 6 arcs and in the antigens II, III, V, VI showed 1 or
2 arcs only. On the other hand, the infected scra against the fractionated antigens IV showed 4
arcs, I1 and III showed the 1 arcs, which was the most weak of all.



