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X aEBIMC X % Toxoplasma gondii DIGIE & RHA
7z Hutchison (1965) DEEski%, /ERIEERIFEETH O
T. gondii DEMFRIFEROL O CHEOXOEE 2
=, ZFOHIDOEWMHOEOLEERERI S T. gondii
B REELTIRTFRTH DT LAHALICRDI
(Hutchison et al., 1968 ; Work and Hutchison, 1969 ;
Siim et al., 1969 ; Hutchison et al., 1971). HRR
CRIZAEROZEIIVELHALL TRV, <V
A—R T —< U A DORBRGER DO FITEFERISER S
v (Frenkel et al., 1970), X a2 HA{BEIZHESEND
oocyst IIHLWERREIL L THEAShBICES.
¥ T. gondii DEHOFMTEL L T RAED=T RIC
ST ABERES, Thbb~ U A ERNICRIT D
HFTE L < 1 cyst BEROFEIC L5 TTbL TE R,
THBIIHROFREIC X B LSRR T b ~ 7 A ERD
HERHERFIC X > THLRE S Z 1) 52 2 & (Jacobs and
Melton, 1954) b E£x b 5. BIREFLBGAIL LT
Mz Bhiz oocyst b FEo~w 7 2t L TEIERL &
ZFZeRmbhTWwW3S (Dubey and Frenkel, 1973).

T IBRBEAEITZ D X D MR RE R BHET S
T2 DEI—HRIZRBIT % cyst, cyst ¥R H (bradyzoite),
HE5ERY (tachyzoite) KU\ oocyst D= A k3 3%
EEFAIEL, FIC cyst KW oocyst # f2H & + 5
tachyzoite D EIENARIEREIC X 2R FME DL 2 B%
LTHELNZLDTHS.

BTHER U AE
JE i : Beverley (Bv) #fi1% 1967 £ 885K FES

BEEREHEN DES Sh, < U RIS LB TR
REETHERF L7z, RH B2 19684 KRR AT ST R E 2 E

PEREN OEE SN, ~ U A EENEETHR L
bOERBEHLE.

oocyst % coccidium-free DHx = (2~3H Bl 1
Bv e~V 2D E %, $15 HEDEN S Table
1-a OBETHTHEL, 2.5% potassium dichromate iZ
BEELT 25C TRASE, 7THRIR 2 ZH|LT
4C THREFL 2. B~ v R ks o Fld§ T
tachyzoite & LTV, SMERY CTIIEE%3~5H DI
Kb, cyst KO oocyst DA IEA I+ TE
THORFST, WIN b EROATAEKEFIRE L
THRL, BOROSFATAVE—ABIT XD EEH
B % Y R PR T R EBRIC i L 72 (Table 1-b).

cyst it Bv BRBMERERY~ Y 2O EE BRHL, 7
7 ¥ 7 2 NEEARE O (DA - A4, 1968) THREEL
7z (Table 1-c). cyst HERHAIZLHE cyst 20.25%
trypsin THLEE L 7-1%, tachyzoite & [F{%DiB#2 (Table
1-b) THAF L 7.

< A :ddY ZOME(22~25g) Z v, 1 EREHLMAE
HE1g it LT, HET CEESR (V= 2v
R TEHRKSH MF) LKEKTHE L.

Bk BN ERIRER 2Bt TV AETH
iz, FARNIE Ve SRS TRBRIRICE N Z ATV, &1
IR G ST HNICERERS L.

SRIEMEDHIE « B o< 7 2T ARE %
60H ECHELERUELET ZADOATFHEICEIVHEL
7z.

® R

1. cyst KU cyst HiskJiiH (bradyzoite) DJFJEME
cyst vV RAEENICERE LGS, 230 kU10

1)
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Table 1 Preparation procedure of oocysts, cysts and tachyzoites of Toxoplasma gondii

a) b)
infected cat feces infected mouse brain
L—wash with physiological saline and —homogenize
centrifuge at 100X g for 10 min —suspend in Earl’s balanced salt solution
. o - .
sediment lay over 16 and 24% Arabic-gum solutions

—suspend in 35% sucrose solution —centrifuge at 1,400Xg for 30 min

—allow to stand at room temperature for 15 min sediment (cyst)
—centrifuge at 1,000Xg for 15 min )
supernatant infected mouse ascites

—wash with physiological saline and —dilute with Earl’s balanced salt solution

centrifuge at 100X g for 10 min —centrifuge at 50X g for 10 min

sediment supernatant

—centrifuge at 1,000X g for 15 min —centrifuge at 250X g for 10 min

middle layer sediment (tachyzoite)

—wash with physiological saline and centrifuge
at 100X g for 10 min

sediment (oocyst)

Table 2 Pathogenicity of cysts and bradyzoites of Toxoplasma gondii in mice

—lay over 20% sucrose solution —filtrate through glass filter IKEMOTO No.3)

Inoculation Number of mice Percent Days of mean survival
dose inoculated infected died death of dead mice
Cyst 1 5 5 0 0
10 7 7 1 14.3 27
30 10 10 9 90 12.3+3.0
50 16 16 12 75 9.6+0.3
Bradyzoite 1 5 5 0 0
10 8 8 0 0
102 15 15 0 0
108 15 15 0 0
104 15 15 1 6.7 14
108 15 15 1 6.7 48
inoculation route : i.p. =+ : standard error

Table 3 Pathogenicity of bradyzoites of Toxoplasma gondii in mice

Inoculation Number of Percent Days of mean survival
dose route inoculated infected died death of dead mice
104 iv. 44 44 7 15.9 14.9+1.8
104 subc. 34 34 3 8.8 16.0+£2.5
104 i.p. 29 29 22 75.9 16.5+4.3

=+ : standard error

(2)
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Table 4 Effects of serial passages on pathogenicity of cyst-derived Beverley
strain tachyzoites of Toxoplasma gondii in mice

Passage No. [noculation Number of mice Days of mean survival

dose inoculated died of dead mice
1 100 cysts 20 18 18.5+1.7
2 105 tachyzoites 10 8 29.5+0.8
3 105 ” 9 9 15.7+4.3
4 104 ” 8.7%+0.6
5 104 " 12 12 9.2+0.2
6 10¢ " 6 6 10.5+0.4
7 104 " 4 4 8.3£0.2
8 104 " 5 5 7.8+0.8
9 104 " 5 5 8.6+0.8
10 104 7 9 9 7.7£0.7

inoculation route : i.p.

=+ : standard error

Table 5 Comparative pathogenicities of tachyzoites of RH and Beverley
strain of Toxoplasma gondii in mice

) Inoculation Number of mice Percent Days of mean survival

Strain dose route inoculated died death of dead mice
Beverley* 102 i.p. 10 10 100 8.140.1
103 ” 10 10 100 7.4+0.3

104 " 10 10 100 6.4+0.3

104 subc. 5 5 100 8.8+0.5

RH 102 i.p. 10 10 100 8.1+0.1
103 " 10 10 100 7.5+0.2

104 " 10 10 100 6.1+0.1

104 subc. 10 10 100 7.2%£0.2

* ! tachyzoites of the 18th passage generation

f8) TR REPEREL, 30 RS0 AT RENFETL -
(Table 2). ¥fE L 30fHLL LIz X B TROMICIZZE
B (<0.0)AE»bhic. WThoBebEKR~T X
REEFRE, EEEZEL, HEEI0HBOBEKCAER
W2, #230K US0EEREHETIZ0HE S A
BEEL, ToRCAERREHE L.

Bradyzoite 1, 10, 102f% UN103{E D fEISNIERE Tlid
BIAB0H LA EATR L, 10H ORFKICIIFRBEZRD R0
7c (Table 2). AF~< v 2 hEERICHBE L 8 Lix 3
T cyst EFOTWED, Wb ERIZEHTHD
7z, 104K N0MEHFE TIZ60H DINIC E R F R 1 TF 5
ECL, £~V ATREBAERESEEI RET
bolc. ERIOAHORETINS <Y ZDBEAKIZEE
DFEREFBE L.

=+ : standard error

Table 3 % bradyzoite DIEFEFEITIC X BIREMEDZE
BERCRICEIOTHB LT, RN MR
B X VIR 82D 7.

2. bradyzoite DIFFEMEDEL

RBYe= U 2 DD HAYREL 7z cyst 1008 % < 7 R JFfE
PNIZERE L 7o (Table 4) T, =7 XX 12~18H
DFEIZ90% (18/20) ASFET-L7z. BEABEOELELL
18H BICHEIM L7 JRh 1058/~ 2 RIERPAICERL
7o 2B =Y R 1327~32B CHT-L, EICZD20HED
BARORB 2R Lz~ Y 2137~150 T K38, 40
HETIRRFINET Lz, DgEREr 104E/~ 7 2
&L, I0RBETHELILRER, £B~v2 1 Boh
T, REERZ IS TAFEHEIT7~9 HiZEMHL
7z,

(3)
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Table 6 Effects of preservation term and temperature on the pathogenicity
of Toxoplasma gondii in mice

Preservation Inoculation Number of mice Percent Days of mean survival
term temperature dose inoculated infected died death of dead mice
7 days 4C 103 10 10 10 100 9.2+0.6
7 days 25C 103 10 10 9 90 9.8+0.6
7 days 30C 103 10 10 9 90 9.7+0.7
7 days 37C 103 10 10 9 90 11.8+1.9
6 months 4C 10 10 10 4 40 19.3+2.5
6 months 4C 102 10 10 8 80 17.3+3.0
6 months 4C 103 10 10 10 100 10.5+0.4
6 months 4C 104 10 10 10 100 7.8+0.8
preservation medium: 2.5% potassium dichromate inoculation route: per os

=+ : standard error

Table 7 Effects of inoculatin route on the pathogenicity of oocysts of
Toxoplasma gondii in mice

Inoculation Number of mice Percent Days of mean survival
route dose inculated infected died death of dead mice
per os 10 10 4 4 40 14.0
102 . 10 8 8 80 11.4+1.2
103 10 10 10 100 9.9+0.7
104 10 10 10 100 7.5+0.8
i. p. 10 10 10 3 30 17.7+£1.9
102 10 10 3 30 13.3+0.5
108 10 10 6 60 12.6+1.3
104 10 10 6 60 11.7+0.7

preservation medium: 2.5% potassium dichromate at 4 C for 10 days
+ : standard error

Table 8 Pathogenicity of small number of oocysts of Tozoplasma
gondii in mice

Inoculation Number of mice Percent Days of mean survival
dose inoculated infected died death of dead mice
1 7 7 5 71.4 14.5+0.9
2 4 4 4 100 15.0+0.7
3 3 3 1 33.3 21.0+5.7
4 2 2 2 100 21.5+2.3
5 1 1 1 100 32
preservation medium: 2.5% potassium dichromate at 4 C for 10 days
inoculation route: per os =+ : standard error
2B E i & RHGRE) HRIEHRICOW TR, 3. oocyst DJFIFME
ATFEHED BIRRMEZ i Uzl (Table 5) Tix, % Bv HRREL oocyst DIREIMEIZSWT, EF oocyst
TRITZERET, RTEEOHEOAEFAKE By # DIRIFIRE R O 0 8% Table 6 2R L7z, 2.5%
18f% B thchyzoite FE (p<0.05) IZZELHE L Ty iz, potassium dichromate H17 A 4, 25, 30K WUN37CT

(4)
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Table 9 Effects of serial passages on the pathogenicity of oocyst-derived
tachyzoites of Toxoplasma gondii in mice

Inoculation Number of mice Percent Days of mean survival
Passge No. dose inoculated infected died death of dead mice
2 102 tachyzoites 15 15 1 7.8 20
103 ” 14 14 0 0
104 ” 15 15 3 20 23.0+2.6
105 ” 15 15 2 13.3 21.5+0.4
7 102 ” 10 10 9 90 10.9+0.6
103 ” 10 10 9 90 10.0+0.6
104 ” 10 10 10 100 8.3%0.5
105 " 10 10 10 100 7
19 102 ” 10 10 10 100 8.8+0.1
108 " 10 10 10 100 8.4+0.2
104 " 10 10 10 100 6.6+0.2
10 " 10 10 10 100 5.8+0.3
inoculation route: i.p.
=+ : standard error
REFELICRE, RURQIRELZROT, EFAKTA4 £ =

C L37 C L oRlicE (p<0.01) BE b, 37 CRETR
RIREESETI L. B4 CEIRTFE(6VH)ETH
FMRTF & ORI B EZE 2R D 22 h27c (Table 6).

4 C T10HEIETF LT3 oocyst 2% A K UEREAN
BRECHE LR, Table 70 LB IEOHHE
WEFEMETRL, 10U OB CRERRUAEFEREK
WHEEZE (p<0.05) %77z, F/ oocyst 10¥EREN
#E L Bv BI8fH tachyzoite 104FE D IEIRNEERE (&
ER TR RDE R UCHERERR) Lk
WA, BERIFELETHOA, ETFHEIL oocyst #
SHPEL, BEE (p<0.05) &@»7.

oocyst 1~5EDVEE OG- o EEREGEIX Table 8
IR L. T/hbb oocyst (X 1T < vV 2 & RGYIE
SRBEAVD Y, B~V 20K, B, BEUY v
2EPSFERERHEL, £~ U R IRIEREERER
B R UM cyst DR CRRYLZRER LT,

4. oocyst Hi3Dtachyzoite DIRFIEDZEL

cyst DPAITHET T oocyst DIERAERE~ Y 2 DI
7K & tachyzoite 4%, DRI X DIRREENE
fbEkst Lz, 2045 Table 9 27T X 5T, 24%
B Ti3102, 103, 104K U105 ERETWTR b T ADK
B HEFE LRI 27228, 740 T 102 K U108
ATENZFEHI0% (9/10) HFT-L, 19fKBICRD LW
FThoBEEETHLER Yy R IE R erDT.

T. gondii DIRFIEIMEIC LI D TEDH B Z LH LKL
OWMFEFEPLEWEIN TS, TOLFEOBEEIIASL
TRV, —RICHRD R L S BE S h 7B ikTF
L, b+ bOSEERIIHRET, thoRREEREOEY
P OEFERIIFEETHD EEDILTWS (Jacobs and
Melton, 1954). F7cEEREZCBIT 3~V Ak MK
MR —RIC B HE #EiNE ¥ (Jacobs and Melton,
1954), FEREPNREC RO EMFERIMER % £ % DT HENME
LR &7z (Dubey and Frenkel, 1973). L7>L RH
HROBE IO b~ T 2 1T 3L BHENC BvicRE
(Sabin, 1941) v Y, HAROMHRLBETE A2V,
EIZ RH BRIZOWTRHEREIC L Y W BT 2R
RHRA Y (LFR, 1972), HH Y RAORKICEOTY
Toxoplasma B O EZEN FbbhTW3s (HE,
1968). Z o X 5 ZMARERM © FRIREMEOFEE & R X
SHREMEOEMI LI LIER» bR TS, Led>T
BYFEL IR EIRE L LB ERITBWTEL
DXENR LT ENS.

BTN EOEMGEEHT DD T RORKET
FHROBREHEL T, AF/REBNT cyst, tachyzoite
KU oocyst DIFEFIERHEEL, FIC cyst KU oocyst
» & tachyzoite ~DBAITIC X BHEEMEDO LBILEBIEL
7.

(5)



138

cyst DR : /EKFFHE & Ebhic Bv BRD cyst
PHEHE WRFESEEE T2 REN R E Shic GiE,
1968) 2%, FHNRFEHRZFD L ODHEED, H B VNiX cyst
BE, fEEMAE (RHEMR) SodMicksrEHorTh
W, F7o, cyst REBEEIT cyst DR/ IO TEENT
ZOTHBEOBELRETHS. £ Tl cyst &
L TR RAYICTE ML, cystBES R R & H 4 Dk
(bradyzoite) & L THEERIZHE L 7.

S cyst DBE, < v 2THT BRI cyst
FIZIEFATL, 10EU T CRETRRUAERAE» S
RTHELE2 NS, MM ERE L bradyzoite
DIFIRMES £7255% TH Y (Table 2), 100fHLAT D
FETHLTORBY L & bR BABERRIC BT 5%
YME~DOEEI LV Rh 0T LBY. ThLDEEPD
bradyzoite ZD % DD FFHFEMIIFTHFHETH Y, cyst JHIE
WER TR ONIRVREMZ, 1-2lcA$E (Table
2) TROIL S ICHBRYPE1OMh, Bk
ML UTHFAE LTS cyst Ibic S h, EX
WU 7 F UCHRESHIZE 5 REC T VAV X — MR
R (Weiser et al., 1969) {2 Z Liz7zd i b e iz,

tachyzoite DJFFME: : cyst F5 L < i1 oocyst DJFIEN
B THE bR tachyzoite OIRFEMITASIC ZBEHL,
RREREZ OET LT mEEE H 2. cyst KU
oocyst FEREEHD TH LN 2B tachyzoite 1213,
T U AEI0%FHTSE D FEHT o7, MAED
BNk &b I TERD LF L AEFAROERERD 2.
F 7z Bv B8R EF A & RH #RDH#kiz 38T (Table
5), Bv M THRBICHERREMO I 2Rl L
%, RHBHRAPSEUEETEIC RO EER N
TWB7ehtELZ b 3. tachyzoite DIFFEMLLET
DEEREEIIARBETH 528, tachyzoite DM Sk
ROBVIRLIZ LS THEEOBWREEIERSh, B
IR B OTEEICH T 2WISS A BRIRGL D BE Z L g
Sh, EEXZRICE LG ERELZboLEX bR
5.

oocyst DRI : IRIFRM:E AT 5 EMER T2.5
% potassium dichromate H14 C {R1FET R 2 E
DT, TOFLETEL oocyst 1FT X TH—ARMERD
DL UTERCE L. BEEERKIC W TREDD
BEICEWRREMELZ D, Loocyst TH TR EIICE
5L BEEMRH ol (Table 8). FEADFEIIEED
HIEIRDS oocyst IZVEFH L TR cyst & RBICT 5 &%
zbh, —HEENEETLREOM L ki, B

fEerm 7y —V%0 L ARERICE DT oocyst BEH
Hlhahicz itk s LBbh3.

BEBROEMEN» B, By #kD 3 50 stage i3EhZh
BleolyKFM %R L, oocyst |IFRFE TH D7D cyst
JR& (bradyzoite) 13553 T, tachyzoite DFEFTHFED
DI~ L LT 2 ME LR L. fE5k By BRIZEIEE L
EbNTERY, L OHA cyst BMERShZDFH
FERBLENIZZ L b#E%Z bh b, Dubey and Frenkel
(1973) IRIC X B Toxoplasma DREME oocyst D
FEORETHKRL, SRR CEL 2 008
BELZ., ZOXSCHKEBRETCRIEELT WAL
£z bhb oocyst IZXBHEDHEL, fhOBE L VIR
WO YRR LR EBET 22 23 TE D LBbh
5. SEIDOERT Bv # oocyst 1T 1 ATH <7 2 &Rk
S EDZHEANDY, TOEMBRTYH By %Rid5HE
ThwnwitEbhb.

FED

Toxoplasma gondii DAEIERIZEIT 5 3 DD stage,
T72bbH cyst, tachyzoite N oocyst &Lk UYRIE
MIZDOWT, Beverley # & VT~ 7 X ITRIT AFET
RROATE HED b IR L7z,

cyst IXBHRYL~ T AD[H BT 7 ¥ T 2 AFKELRD
BELOTHBEL, cyst HskFH (bradyzoite) 134538 cyst
? trypsin MECHZ. Kifv=T 2 O A2 S Bl
JRH 3T tachyzoite & L, RH # tachyzoite i
TRAERROEREL L THEH L. oocyst i% cyst ZIBR X
VIR aDEAMEPBEIRL, 2.5% potassium dichro-
mate B¢ 25C, 5~10HHE ¥ & L CEEY, HH
BMET4CTREFLL. ThbFBHoREEERER
VR EEZ2 vV ACBRELE60BMBIE L. 12
cyst & oocyst DJEEANBERE ~ ¥ 25 b7 tachy-
zoite IXERERNBAEAE THIREOE(LE T~/ Lk
DRERITRD LB Y ThoTe.

1. cyst 1 RUMOEDMIZNERE T~ 7 2 DRF 134
FHUIBMHEREZE L. S0RUSOEDERE T Y ADK
F3HII0H TR L.

2. cyst BIRIFHIZ104K CI0MEREIEAERE Tz
N$6.7%(1/15) D=y A 2R, 103ELLT Tikd
NTHAEFZE L. 104 HOBARN, BT R OREAHER
WX BAETERIZZENFN15.9(7/44), 8.8(3/34) HU75.9
% (22/29) THolz.

3. oocyst ITROFEREOEHEA1IFETL=Y 2T XL

(6)



BN H Y, oocyst ™10, 102, 103 0104 fEE 51z
X BETHRITZH Zh40(4/10), 80(8/10), 100(10/10) k%
U'100% (10/10) T o7z,

4. < U RBEENIC cyst #HfE L TH 72 tachyzoite
i, 105(ET80% (8/10) D= v 2 =&+, 3 fAH Ti
21 (9/9) H5EH16 H TR L. P ottt o sz v
Thb U RIC100% BT TH Y, 18 £ HE b~
U ZADEHATFEEIIK 6 HT, RH#H L ZERSETH
27z

5. oocyst MEIEPIEERE T8 7 tachyzoite 105 {HEERE
WERICL 5~V ADET-RIT13.3% (2/15) Th-of
2%, 7THHE TIR10METI0% (9/10), 104K UN05 A Tt dk
12100 % (10/10) & 72 v, 194 H Tix 102, 103, 10¢ KX
103HDWFh DIFA $,100% (10/10) T, 105 {EHEARIC X
53U ADOEHEFREIIK6 B Thok.
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Abstract

PATHOGENICITY OF TACHYZOITES, CYSTS AND OOCYSTS OF
TOXOPLASMA GONDII BEVERLEY STRAIN IN MICE

YosHIHIRO ITO, YosHITO KUSUNOKI, MAsAAKI TSUCHIMOTO, Mivyoko DOI,
MasaTo FURUYA, YosHIKAzZU OKA AND HuMio OSAKI
(Department of Parasitology, School of Medicine,

Univercity of Tokushima)

Comparative infectivities and pathogenicities of tachyzoities, cysts and oocysts of Toxo-
plasma gondii Beverley strain were studied with reference to the mortality and the days of
survival in mice.

Cysts were separated from the brain of chronically infected mice by Arabic-gum density
gradient differential centrifugation and cyst-derived organisms, bradyzoites, were liberated by
trypsinizing the cysts, while the parasites obtained from the peritoneal exudate of the infec-
ted mice were counted as tachyzoites. A toxoplasma-free cat was fed the cysts, and oocysts re-
covered in the feces were sporulated in 2.5 per cent potassium dichromate at 25 C for 5 to 10
days before they were stored at 4 C.

Mice were given the parasites of the above three stages in varying doses and routes,
and observations were carried out for as long as 60 days. Changes in the pathogenicity of
tachyzoites obtained from cysts and oocysts were examined by serial intraperitoneal passages
in mice.

1) The majority of mice given 1 and 10 cysts intraperitoneally survived but retained
chronic conditions and most of animals given 30 and 50 cysts died within approximately 10
days.

2) Intraperitoneal 10* and 105 cyst-derived organisms killed 6.7 per cent of mice and
those of less than 10® failed to kill the animals. The mortality of mice inoculated 10* or-
ganisms intravenously, subcutaneously and intraperitoneally was 15.9, 8.8 and 75.9 per cent,
respectively.

3) Oral 10, 102, 103 and 10* oocysts resulted in death in mice at 40, 80, 100 and 100 per
cent, respectively.

4) Eight per cent of mice given tachyzoites derived from cysts died and all of the mice
given tachyzoites of the 3rd passage generation died on study day 16 in average, but none of
mice given tachyzoites of further passage generations survived. Mean days of survival of
mice given tachyzoites of the 18th passage generation were approximately 6, being equivalent
to those of mice given virulent organisms of RH strain.

5) Fatality rate of mice given 105 oocyst-derived tachyzoites was 13.3 per cent and that
of mice given 102, 103, 10¢ and 105 of those of the 7th passage generation was 90, 90, 100 and
100 per cent, respectively. At their 19th passage generation, all of the mice given 102, 103,
10* and 105 parasites were fatal and mean days of survival of mice given 10° parasites were

approximately 6.

(8)





