(HERPFHRE 7% HF£58 433-443H, 1978)

Toxoplasma gondii + € ¥ % — + R OS&E O HE Y
D~ T ZTHE T 5 BYEL G

r & E H
WHAEEFRFERERE

(WBFS34E6 A7 H M)

b %Y 77 I<IEICHT B R RIBHEOMFIT, B
PUROGHT L BEOHRERBFRN L Ol E» HBESHh
TWBY, WEEBBNHOH3EZELRLTHRN,
Weinman (1952) %, Bz zmED0 E#licbi
S EVIETE I RR IS B R ET 5 Z L R R L
Te. ED%, FTED D WVIE BESEY OFIE RO HFE
»5, BHERERO B THADBENW NcHFEF I ET
DB OIRRBIOERER bR S h s, #RE
FTARERD 2MAET B T EEEAERE EED
BT LBVETHD (Fi, 1969 ; Krahenbuhl e al.,
1972 ; Araujo and Remington, 1974) LB bh 3,

EBLY = F F REICKT D REENIEL S S
(1970) i, BFEHR & LCOBHRFIZRBDOY FY —
LZRET B LR, FiCETNLTy MIRIT BB
BIRNREOERD S, YR Y — AT RS DREST
L ERTRIENEE BT 525, BiHRERSIODIC
1 Freund 05227 Va2V boiFEEERTLZIZLE
w7 (5, 1976),

M YT TR LT HE L OFRE® ZNITH
PRI Y A TERD, ERFGOEVREIC
ELAREL, MBTRERO—EERLATHRN,
ZFOEBD—oIZ, WFEK tachyzoite DFHKEPIEERE L
WHKBGENFTOND, T OREBIRF RO
LREELIE, REDHRHUECERELRNELRVES.
tachyzoite IZI/MIBREEICH T HIEHMENEL ALETH
Y, BRICX2REEDZERGE LY., ZoRmEMERMEE
BEBYEA PR, YORREZ BECTIL 4T
HEh, BREOHBITEZRILSEZZLRELXLLND, £
T TEHE, BICRRMEDH b a iz Beverley (Bv) B

oocyst & HARRYHIC IV IRIET BRI (D,
1976) LT, FBAEY I — bROELSHEES THRIE
L7z< U AD oocyst RYLIcx+ B5HEEZRAIL, b
¥ V7T XVIEICR T 5 RBRAHHEHE O E ED 72,

HHRUFHE

<z : ddYRME (22~25g) & vy, 1EBRE (10~
14IL) (3AEZ 1 g i, ERT CEMER (*
) = U VEER T EBR A, MF) RUKEKTEE
L7z,

i : Toxoplasma gondii RH ¥Rix19684E KR THisL
KEEFRESYFHREILES S, 3~5ATLIC
- U APERENICHERE L THER L7c. By BRIZ196TEEIS
BRRFELMEERFHENIOHE SN, T RICHK
Rt Lz b o2 @A Lz, oocyst 13 Bv BRI~ U
ADUEBRSIEL 220 5 A ELLGERL, FES
(1976) DHEIC L > THHRBS T b DRV,

HiE : RH BRfe~ v R Ak F @ tachyzoite 5
THABEEKTHOEEL, FT7A74v¥— ({EHE
T4, No.3) TH#EDPE, TV FIAT
AR X BEFEREL S [EHR VIR L., TORERER
FIRVIIAVE—THAEECL, Y ABERERE
AKTLFEH/ml ZOFRET R — ML L,

ZFO—ERIZFEIC Table 1 ®BFRIT LY 5 ~10C DRE
TTELAE L T, 13,000X gikE (Sed 1) T
100,000 8 7t (Sed2) KU E{E (Sup) %75, L
Y ABBRERER CEREOFED X - FORLER
ied X OFBIELTEMN L

AHAEDO DI, Bv # cyst WEHRZEHS &,
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Table 1 Preparation procedure of centrifugal cell fractions of
Toxoplasma gondii tachyzoites

ascites of incefted mice
—wash with physiological saline
—filtrate through glass filter (Ikemoto, No. 3)
—freeze and thaw
—homogenize with teflon homogenizer
homogenate

—centrifuge at 1,300Xg for 5min

| l

sediment supernatant
—centrifuge at 13,000Xg for 20 min
| I
sediment (Sed 1) supernatant
l—centrifuge at 100,000X g for 90 min
|
sediment (Sed 2) supernatant (Sup)

mice

14 N

& 10% oocysts 10* oocysts
nontreatment 10

1_

Wy

’ {0 20

days after challenge

RENNNNNNNN

pretreatment

(i.p.) 5] 5] 5
2X10% low 1

virulent org. ]

20 60

—
o

100 20 60 "0 20 60
m : death !:j

Fig. 1 Effects of the challenge dose of oocyst on resistance in mice pre-
treated with low virulent Toxoplasma gondii.

 survival

ZD 2 X10ME/~ v A& JEENICHERE L,
SolE Fe OBO8E - R U 72 & H0R D0, 1m] (108 A

B) ZBM#EL {13% B0 Freund ® complete adju-

vant (FCA) Litic~ v 2 EEANICEREL, 10H#&ICH

BOGURBEM CREIEAICBINSRE LTz,

BT HIEISeE30 H 4412 BUEE D oocyst ZARMA#
EgtToe v AHPICEML, JOR%30A £ TE HERIC
BELUTAEREER Lz, RBATF~ U RITBIR60H %
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WCHILL, MR cyst OB ER R,

FHREOHHFR E L TOFICIX, HE~ T 204
TFERROEE Y ZADOFHEF R E AR L BEL, t
RETHERELHI L.

EFHMSBEBLE - Ml BT OMIERS 05T % #
N5, REEEEREO2%YAZVIAT VB (pH
6.4) LIBY, 1049 awPt oA nl
Uy FIZHEE, H—FUEE L TEE 100,000~50,000
THIE L.

{LEEHBRR D ST« FHLF 25 Schneider (1945) D J
®“TH Vv 7E, RNA, JFE, ROBEESHEL, £h
Fhx—IVve7=z/)—=XE (Lowryetal., 1951),
ANy 7 —VEJE (Mejbaum, 1939), BV ARIEE
(Fiske and Sabbarow, 1929) , X U'7 > 2 v > (Hodge
and Hofreiter, 1962) TE& L=,

MEFEMORE « K83 HATC /e~ v 2 0 B#IR
BRI, STHEL o flE L PURBERCRIMER (SRBF L
Batt, FXVTFRLN) L ORMIKEERE» A
Rz, BBMEKEFE— v boRGEFHLZ.

B

EBGE~ v AR RO HRREIZ102, 108, K UN0HED
oocyst THHEL7-. Fig. LITRT X oI BEE (£
14IC) v 7 RO HEFRIZZNFNT8.6, 85.7, KU100%
ERL, BEBHYOFHAEFHEIXZhFN14.2+2.2,
9.8+0.6, KU7.2+0.2ThH D7z,

LhBic, Gl (KRELLC) ~ v 231020% O108A
@ oocyst DUEEITH L100%AETEL, 104 WEIZX LT
b 1ICO YL Rizic T 722>z (Fig. 1),

FEU R — FOBFEFEMICOWTIE, *FEERK
R L R EBRERLBE LA T oL
(Table2) D TUTDEROBEIZ T THEBENIZITS
7o, WNTw 7 A%72 9108, 107, K O108R B OHRE
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ELL, ToREMREEKD, Eic FCA HMOREIC
DWTHRET L. TSR, Fig. 2 10737 X 9 IR
EXR O FCA BEE (£RE100L) Z2FET-L, Z0FE
HAEFARIZENF110.2240.3K19.9+0.4TH o7
FE VX — MEMOBETITLI08FHBDOHED A 80%
(8/10) D= ANATFL, MIZTRTHELELE BT
< U ZAOFEHATEH X108, 107, KUI0EE 2 h F h
10.0, 12.440.6, K U11.4+0.6TH YV, WFh LR
LDOERZRD IO,

FCA iz /2358108, 10, KROLSREETERE
70 (7/10), 40 (4/10) }1r20% (2/10) D= 2
EFL, RESVAOEHAFREIEZ W £ 11.3+
0.5, 15.9+2.4, KU10.3+1.0T, 107EHOBEDH
HER (P<0.05) IEMBIED ST,

R EE, ~ U A 7z Y 108 FRAsnc FAfL LT
FCA liticfEsE L, FIZ10H #omEpEMmTEmMn
FIB U7z, #0kEE, Sed1 KU 2 T Sup i2 X 54
EIEERZRZFH60 (6/10), 40(4/10) F120% (2/10)
DY 2 CEFL, BRSO EHEFAKIIEN
FN10.0, 14.7+2.6, KU10.1+0.5ThHo7-. Fi-,
Sed 1 RV 2 W bxROMMBREL Y FCA il
WMEBREL B L THE (P<0.05) REMPHREE KL
7= (Fig. 3).

HIRIRBRAR ST & L CORURS B OALE T 12 E T B
e GfET L7 (Photo 1, 2), Sedlicidxe L
TKR& % Bk (Photola), paired organelle & B
Eh T aiEEYO Bk (Photo 1¢), R UMHE/Mafk
DOWiH (Photo 1b) XA 54 Sed 212V AY — 4 (F
Jw—RO#EHRT) ROBE/NTTHo7 (Photo2a,
2b).

BB DM D 53Rz >\ Tid, Table 3 @
LBV EZ VAV EOENRIT Sup icHEEY, #HEFV
RN7Bi3EL LT Sed LicER &7z, RNA ZREHRN

Table 2 Effects of immunization route on resistance to the challenge with
oocysts in mice immunized with Toxoplasma cell homogenate

Route Number of Per cent Mean survival days
mice survivals survival of the dead mice
per os 10 0 0 8.9+0.4
subc. 10 2 20 11.6+0.9
i. p. 10 7 70 12.0+0.2
nontreatment 10 0 0 8.8+0.3

=+ : standard error

(19)
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Fig. 2 Resistance to the challenge with oocysts in mice immunized with cell ho-

mogenate of Toxoplasma tachyzoites in
plete adjuvant.

FCA : Freund’s complete adjuvant

the presence and absence of Freund’s com-

Table 3 Comparative analyses of chemical components of centrifugal cell
fractions in Toxoplasma tachyzoites

Protein RNA Phospholipid Saccharide

pg/ml pg/ml pg/ml pg/ml
13,000X g sediment (Sed 1) 640 46 1,003 198
100,000X g sediment (Sed 2) 260 43 50 168
100,000 X g supernatant (Sup) 1,520 26 trace 217

i (Sedl, 2) kkEREh, ZThix) &Y — L@k
LEx b, [EHERES DD A BEED K5 ix Sed
licktiEh, BELERBETH Ok,
FRILBREFERRIC X B 5~ v A D MEGUAAE (Fig.
4) 1%, PHERVEERFZL 2 ORKTHEL, ¥
BED t RECTEEEL kM. ZOREE, FCA ’n
REDF— M SER T RE O i (6,028%%
0.05) #5R L7z, Sed 2 #EBED 9 b 2 138,192 T
o7h, FEHMEIT Sed 1 KU Sup & KERIDOK.
728, BEEE0R#H DL~ Y AT BMORBETE

NoHDFTRTIT cyst R L7,

AERUVER

Toxoplasma RT3 B BEHO P FE 13555 4 BA%
Chh% Y (Weinman, 1952), % DB EIRIZHEED
B A7 (Cutchins and Warren, 1956 ; FH, 1960 ;
Nakayama, 1964). AFEHDOFEFOEERBELER X 7 b
WV L RV R A & W O R, REBFEIOBIZED 1
L BEED AR E 725 Lie, L L, ERGEIX
FEABAEICHRIT B IS oER LA ESNRT
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Fig. 3 Resistance to the challenge with oocysts in mice immunized with centrifugal
cell fractions of Toxoplasma tachyzoites in the presence of Freund’s complete

adjuvant.

FCA : Freund’s complete adjuvant

(Nakayama, 1965), HUJRAEHTIC B F51H % R % ks
BhH 2l FHEI BREEREENOHEICERSL
TWBIEFENRFER tachyzoite DHERNERETH
BT LIEBRL, ZOFETRBEEENTOPHEL
RET HANCRECER L, HFEROMBROZTHIC
IO THER I N D REFHISEDRITICITE LS ART
bBLEZ. PIBBEILBESHRRBRYEH L LT
HEHENTWS oocyst ZHICERAL, BAKSIZX
Y SR O E ATz,

£, oocyst WERIZHIT HEBETOINRE BIEEL
TeiER, WE L Bbhiz104ED oocyst WEIZH L T
BEOBENTET 5 2 & 278 (Fig. 1), ABfEs
oocyst BHLIzH LT h BHEINERED M TBATWSZ
LEHRLL., ZOREEBEIL, TOBRORBROIR
HIEITIZ 3 X 103H % WREICEAZ,

RE VR — MC X B0EIXE ORIV — b ORF» D
iz, FORER, BEIEAEESRIIRMT, iz
BOKEOEHA T HROBEITEINTENZ L& &7
(Table2), EizHxES R — bOFEHED VL FCA
WINC X 2 EDRORREBB L. TO/RR, FF

U x— MEMAE TR 2 B SR L LTIk 108 JRh
DEMLEE LD, FCA HMOBA X 107 Fksy T40
% (4/10), 10843 T$20% (2/10) HAEFFELE (Fig.2).
7B, ZOREEREICHRSEYC X 50&E ik FCA
EHMUL,

MRS EE ST Sed 1 23 b EWRIESIREERL,
NIZk < Sed 2 134FRT Sup LV EL, HFEEHO
EHAEFRELH S 2 iz (P<0.05) Sup # EE-7
(Fig.3). ZORBITAENLPUFERTILEICHFEL:
TLEORMEL, ILED Hifapksy (Photo 1, 2) RO
{LFAHRAE (Table 3) 2 SEEER VY &Y —AICH
PRFERDHZIENTELLES, EBRMN) 2EF 2R
EICRBWTH L (1967) I3EHEER Y R Y — KB
RS Z D, BEIZE0HOMZE (M5, 1970) A
5IEE S OB LHFERBELL Y R Y —Lb 5V
YRY — A Z v AIBCHETS LD LHEELE,
Araujo and Remington (1974) X+ ¥V 77 X< DHE
BT Freund @ incomplete adjuvant %A1z T&EALMT
BB ERFEL, VRV —AdEko RNA R
FiEZ FRILED, ARRY X7 vAF RERORY 27
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8,102} J
E4m%- Z%
52,048- %J
2 zw-gg g% %g %% gé
-
{1l

Sed 1+FCA
Sed 2+FCA
Sup+FCA

homogenate only
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Fig. 4 Hemagglutination titers in mice
immunized with Toxoplasma cell homoge-
nate and centrifugal cell fractions in the
presence of Freund’s complete adjuvant.

FCA : Freund’s complete adjuvant

TERBE~ T AN~ w7 7— Uik RNA T4 REIRD
HENLELNDZ LN, RNA O bV 77X~k
FIEFRNT, BEOEIMLZMILT 52 b 0 LEX
7z,
AEEBICBITS Sed 1 K20 RNA fHixiIF%EL
{ (Table 3), #E%EIZ Sed 1 DFVFEHETH Ok
Z b, Sedl B2 iICiRiFE LS Lz RNA
BioXHETH B LITEXHE, LS, Sed 1IiZHEIX
ML BED Y AMFEY DIEEEDFENEX LN D,
Z OBREEOHFMSE L XHEER (M, 1970)
YL AMEEN Sed 1~ T RDOBEWATFRLE LTHRNE
Yo LBbhs, BRBBIREOHBZDOETFY Y RAICHTS
P cyst DBRFET, TRTOTYRFFCKEVX—
RUOSHEHTHRE LT AT cyst FEE LT &
iE, BOEFEA cyst O TEWELTWAHZ LEERL
TW3,

BEENC 33 1) B HE O BENI A L OBRTREIRMT S

n(EH, 1963), FEHOBAICKL MKl < 25
RN BEIC IR ER R ELERVWEEDRATWS, &
ElDER T b BV Iz L 70k FCA iRinA €
TEXx—1T, Sed 1T HICKRWE, ZOWEOHKET
FywFhdh B 4A7FE (Fig. 2, 3) 2 RLTWSD
T, BRETAOMEIE P IR L 22l b o LB
bhs, LdLZoBREMoFIFRETIIAL T,
ATV R — MEM, Sed 2, KU Sup DA OHLAM
FRERBE THORD, EFRITENLENTO (7/10),
40 (4/10), K20 % (2/10) LBAE DY, WHFITH
B L7227z, T Sup DRRRTHER & hiz BEESE
WX N 3B 1T A RENI VRV L EZ bz, B
R HEOBE I, FAOMENRALZ TE )Y
W, SEE YRR ORI R 2 S+ & E2 b A e
V. WA DB BB EiAME TReICRIRT S
TEEARTEELEb R B —F, BECRIT 550K

- 1gA OBFEIIR 2 iR L TR ASE L To7/0%, Hoh

TR B RCERAPHNIZ Rz Shie oz b D EeEx
L5,

Toxo[élasr)ia gondii @%fﬁ]ﬁﬂ?ﬁ@ﬁ D FRFERIBFFE D
ez, FUBHIAESEYIC X B5405E~ 7 RIZ oocyst D
ROBEEEITST, FHFUROFEDHE L AR .

PURFEM & LT T. gondii RH ¥ tachyzoite % g
R T 7 V534 v F— BN TREYD X — MR
ML 72, ZTh#®1,300xg 5QMELL, EErEC
13,000x g 7L (Sed 1), 100,000x g 7Lt (Sed?2),
RO B (Sup) KHELT, <V REHEELE
A AT Beverley ¥k (58%) Rt~ 2D cyst »»
5 8 U 72 bradyzoite TfT27z. B2 1X, Beverleyft
B aDRAMEN S HBEL, +3Ic BB &S ¥ 72 oocyst
Wz, GEi39lENC Freund dcomplete adjuvant
(FCA) %ML, 10ABICHIREM TEMGE L.
KO3 HIEISE 30 H4%IC oocyst 3 X103 A5
LTATV, Z0#30H MBI Lz, oW EE 3 HANIC &
Oy A5 EFo2KML, MFEFO XY FFIX=
Yilk & MR MEREEE R THIE L 7.

1. AdmfiE~v 213102 KL U103 fHD oocyst DIE
CRHITHE L, 1IN T $91% (10/11) 24T
L7z,

2. 2 X108FHBAEY D& E P Fx— b THEERN, KT,
ROEOSE LB DEFRIZZTHZENT0(7/10), 20
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(2/10), F1'0%(0/10) TH D7z, HAEY X — hEMHOD
PERBPNSIE T 2 X108 K U 2 X 107 J] 4y D3 S 13 8% T
bords, 2 X108 H14yT80% (8/10) MAETFE LTz, &
EVX— M FCA &M UIEE 2 X108, 2 X107,
RU2 X108 sy TERFH 20 (2/10), 40 (4/10),
BO70% (7/10) 23 Uiz,

3. BFUFMSBEBIE THEESIEEL L TSedl iz,
—M/NER L LT Sed2ici@Bwbhiz, UV R Y —ai
Sed1 RO 2ic3L, WESZD RNA &2 6 R TiEiE
ZBThotk., FU7EORYEIT Sup i2EgER, VY
RY—bDE / v — ROBEAFIRmICERSICROH
7.

4. Sed 1 RU2 N Sup THIE LI~ U R i%
oocyst BEICH LW LA B RIEIUEL R L, £FR
R ZEH60 (6/10), 40 (4/10), KU20% (2/10) T
Horz,

5. fuE~ v O KEEIMTE O EHHEmIEAE Y
F—"h, Sedl, KU2IiNC Sup Bz DWW TERZER
6,028, 1,178, 388, K USI2fETH D7z,

U LDk S, T. gondii oocyst DFENRGLITHE
L, FRAEVR— FMREICEWIETE2 5T 54
NEFL, MIaSEYHILEOm S Z OREEUREF
DFEV TR ENTZ, (72, MEFUREBFEICfTS 20
BTHEET 52, FhoATRHoRBERES RV
LEZ LN,

E i

FEkrsicylcd, EIREMHEHEE>SHEKRE
EFRHFENF YRGS E R R OCEE KRB
FRRFTHE TR CICEEHIRE I R
EHEREOHEOF IR L ET.
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Abstract

PROTECTIVE ANTIGENICITY OF CELL HOMOGENATE AND CENTRIFUGAL
CELL FRACTIONS OF TOXOPLASMA GONDII IN MICE

MaAsaakl TSUCHIMOTO
(Department of Parasitology, School of Medicine, the
University of Tokushima, Tokushima)

Protective antigenicity of cell components of Toxoplasma gondii against oocyst infections
was studied in mice toward the elucidation of protection mechanism in toxoplasmosis.

Tachyzoites of RH strain 7. gondii were disrupted by freezing and thawing, and then
homogenized with teflon homogenizer. The homogenate was centrifuged at 1,300Xg for 5
minutes and the supernatant was fractionated into 13,000X g sediment (Sed 1), 100,000X g sedi-
ment (Sed 2), and the final supernatant (Sup). Bradyzoites liberated from the cysts of mice
infected with Beverley strain (low virulent) parasites were used as a live vaccine. Qocysts
recovered from the feces of cat infected with Beverley strain parasites were fully maturated
before they were employed for the challenge. Mice were immunized initially with antigen
in Freund’s complete adjuvant (FCA) and a booster was given after 10 days in the absence
of adjuvant. Thirty days after initial immunization, mice were challenged orally with
3X10® oocysts and observed for thirty days. Five mice of each of the immunized group were
bled three days before challenge and their sera were tested by passive hemagglutination for
Tozxoplasma antibody.

1. All of the mice immunized with 2% 103 living organisms and challenged with 102 and
103 oocysts survived and also 91 per cent of the animals conquered the challenge with 10¢
oocysts.

2. Per cent survival of mice immunized intraperitoneally, subcutaneously, and orally
with the homogenate of 2X 108 cells was 70, 20, and O, respectively. Protective ability in mice
immunized intraperitoneally with the homogenate of 2X108, 2X107, and 2X108 cells were
examined in the presence and absence of FCA. No protective activity was induced in mice by
inoculation with the homogenate of 2X 106 and 2X107 cells in the absence of FCA while eight
of ten mice given the homogenate of 2X108 cells survived. On the contrary, per cent surviv-
al of the mice immunized with the homogenate of 2X108, 2X107 and 2X108 cells in the pres-
ence of FCA was 20, 40, and 70, respectively.

3. Membrane structure of the parasite cells were recovered mostly from Sed 1 and a
part from Sed 2 as fragments. The distribution of ribosomes in Seds 1 and 2 were approxi-
mately equivalent to the RNA content of both fractions. The great part of protein was con-
tained in Sup. Ribosomal monomers and their subparticles were observed in Seds 1 and 2
under the electron microscope.

4. Mice immunized with the above three cell components fractionated from the homo-
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genate demonstrated a significant resistance to the challenge with oocysts and per cent survival
was 60, 40, and 20, respectively.

5. Mean value of serum antibody titers in mice immunized with the homogenate, Sed 1,
Sed 2, and Sup was 1:6,028, 1:1,176, 1:388 and 1:512, respectively.
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Explanation of Photosgraphs

Photos. 1, 2 Electron micrographs of negative stained 13,000X g sediment (1) and
100,000X g sediment (2) of Toxoplasima homogenate

(27)



