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Toxoplasma gondii (LAF Tp LBEF) »5, F=2d
27y Yy AO—HLFEE S TLR (Kihn und We-
iland, 1969 ; Hutchison et al., 1970 ; Frenkel ez al.,
1970), Z=oAMERMIR, BE, RRES4ICET 2
WG, BN ERRN.

FaoFEFPicHtshs, Tp A —v 2 FOEHUE
IR TR, BIMTA6~T6HRE LY, _F v v
R EOMILEERE L LIFEIER & & T b, Baks
b (Yilmaz and Hopkins, 1972 ; Dubey ez al.,
1970).

FIDLIICBNEIMEEE T4 -V A M, 15
YIRS IO 1 5 & b EHh (Ruiz ez
al. 1973 5 FgES, 1974), FETIE, 1 %HIRDOF 223
A=A PEHRPEHLTVWBZ L BES h TV 3
(Werner and Walton, 1972 ; Ito et al., 1974 ; i
5, 1975a).

INHDZ b, BARRCIESEETSLExX BN
A=V A M), Tp EOEERRBYFE L LTHEESH
T&le. Larlieds, GHETIE Tp A=V X @
IR & ORzp i3 5 Epiikic B3 2 @ik,
V. —fRIZ, a7V LD - R M,
BLUFBOH L THEED HhZ LidmbhTH Y
(Schneider et al., 1972), Tp #—3L & MZHOWNWTY
Thb Rk ENEXLDNS.

TNHORMAS, FHIX Tp A—v 2 ho KB
X ORI 2B S W TEREAT 2 27D TH
HT 5.

KBRMHBLUAE

=Y A O BEICHERL?. Tp X, YHERZBW
T, Fa»nbtr—v R e LTHEESH NOL# (1

W6, 1975a) & HIKFEEREMIR? b 053
7=, Fukaya #kCTho7z.

1. F—VA b :A— v A - OFEEFEL, WHS
(1975b) DWEIZHEL TTabhiz.

NO1#kL Fukaya #kZz#:5 4 HEO X 2 (fFE380~
450g) 6 Bl #EEC, ThF U BEYED KEKE
MET, HaRE L %TZED &M (50 % X U100
Ay va) THEEL. EikiE2,000rpm 553 <3 Al
BILEEE < VIRL, LECAVED KEAKE ML THE
#, SHICI0EFEED2%EH7 v—2H ) EREMNZ
7z.

TD XS UTER LICHBRD A — o 2 MR,
EfR9cm, HE2cm DY v — LVIZIEDIE XD 4~5mm
2725 X 9 IC AN T25C THEdE L7z, EBRICITHERTE AT
— 0 (A), 158 B (B) B X U24BEE (C) @
ARB A MBRREROF— 2 b (LLTHRFRERA
—VRANERT) L, TR, B EAEDA -V A
k%% Sporogony #5ET L72b? (LLTFHFERA—
ZMEET) EEA L. Table LR L, A= A
NEFOLEHNX, 1iES (1975b) OEITHEL 1.

2. EBHE

1) RT3 5 Bt - £, NO1gkL Fu-
kaya BROJFRIEEA — 2 B X O JBFHHEA —
A MZOWTHEE L7z,

EEESMY, 4+2C, —5+3C, —20+2C Bk
U—80+2C T, ®MBDZHIF25C & L 7z. gkl
A=V A N EZRFNEZEL.5cm, EHE1.5cm DY v —
VIZHRDIR S 4 ~5mm 125 X9 CA N T, BIE
Wi, FEETOHE L. 782 Ly —VOERE
E=— 5 —FTH U TAGOERREEZHV.

BRI IO TR SN A — 2 2 FOATRHIER,
BFRERA — 2 Mo W T ik, 25C 3 HREsE
XD, RAEROFECL>TEI AW, E-EFK
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Table 1 Development of Toxoplasma oocysts following incubation in 2%

potassium dichromate at 25C

Incubation % Qocysts at stage of------
time Strain
(hr) Sporont Sporoblast Sporocyst Sporozoite
0 NO1 100
Fukaya 100
12 NO1 100
- Fukaya 100
15 NO1 54 46
Fukaya 57 43
o4 NO 1 18 51 31
- Fukaya 21 55 24
30 NO1 11 38 49 2
Fukaya 14 41 44 1
79 NO1 10 2 5 83
Fukaya 13 6 8 73

A=Y 2 N Tk, AEAKEMZ T, 2,000rpm 5 53fH
5 EETLYES 1%, £ OREICFEUUKEAKREZINZ T, NO1
#EiZ 8,000M#/0.1ml, Fukaya #: Tix 12,000{#/0.1ml
gL OMEL, K4 3O~y AEORE L, &
PMEDFEIZ X > T2, Tp BREDOFEX, 48
BRI Lic= 7 i, BBREIEY L8, Biicoun
T Tp RROFELFA . 4EMAERFE L7 21T,
FOMFIZOWT dye test (UIFRD, 1967) ZFT70
Tp FADOHFELFRS, BNV 2 PO RBELER L.
2) ERRIC T S P ER X, NOLB X O
Fukaya WRRDRFERRA — 3 &2 MIZOWTEM L.
Iml H500HDA — 2 b & BTk L 72 RiFK 0.1
ml %,%&10cm, F2cm ORBRFICHE L. ThE,
1,500rpm 3 CiEEL, FiEZ 1cemX0.5cm D
MORINERE L C FBELNTIC B L 7. WEERM:
13 25C DRET 7V —F—Hiz kB & OFHifg> b
Y 7 5 (NaeSOy), #E{t+ b Y 7 & (NaBr « 2H:0), (kg
719 7 4 (KeCOs3-2H:0), Fifig 4 V 7 2 (CHs COOK),

D BFEFRIRE AN TER LTz, Zh b OFRHEE
¥, T-APREEF THELZEZ A, TNFNI8%,
82%, 58%, 43%, 21% % RL7z.

A=A FOERIE, FRBREFIC 1ml OAKEAEM
2T, 1 HIRE L2k o 0.2ml 2FhFh 3L~
TACRARE LT, REMOFERCISTHELL.

KERHER

1. KRCxS 2P

1) BFRER A — 2 b EBRFERE, Table 2
BIXU3ITRLE.

4C TBWT30HAEEL 72354, NOL1KDA (B
ERHT—OMR) o b D Ti21%, B (I5HEREIRGHE) T1322%
Z L TC (243 oA — o 2 h Tid34% DI FHRK
xR L, Fukaya kD ENTIE, THEN18%, 19%,
28% LR E R L. 60 BRI L-254E, A, B
C OA—v 2 MiF, NOLFETIR ZREN8%, 9%,
18%#%%, 1L T Fukaya #RTix, 3%, 7%, 12%#H

Table 2 Effects of a low temperature (4C) on oocyst sporulation

Pre-incubation time

Rate of sporulation of immature
_oocysts exposed to 4C for days of----

Strain at 25C before -
exposure (hr) /1 7 14 30 60 90 120
A (0) 80%  59%  42%  21% 89% 0% 0%
NO1 B (15) 81%  57%  39%  229% 9% 0% 0%
C (24) 82%  64%  47%  34%  18% 49% 0%
A (0) 69%  51%  35%  18% 3% 0% 0%
Fukaya B (15) 70%  51%  34%  19% 7% 0% 0%
C (24) 73%  59%  43%  28%  12% 0% 0%

Samples were cultured at 25C for 3 days after exposure.
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Table 3 Effects of lower temperatures (—5C, —20C, —80C) on oocyst sporulation

Rate of sporulation of immature oocysts

Pre-incubation time

exposed to lower temperatures for days of----

Strain at 25C before —5C —20C —80C
exposure (hr) 744 30 1 7 14 17
A O 46% 8% 0% 0% 0% 0% 0% 0% 0%
NO1 B (15) 48% 4% 0% 0% 0% 0% 0% 0% 0%
C (249 55% 19% 5% 0%  13% 0% 0% 0% 0%
A 0 41% 4% 0% 0% 0% 0% 0% 0% 0%
Fukaya B (15) 40% 3% 0% 0% 0% 0% 0% 0% 0%
C (24) 46% 11% 0% 0% 8% 0% 0% 0% 0%

Samples were cultured at 25C for 3 days after exposure.

AWER % DB CRITERFIRE Th o7z, 90H LB L 72
54, NOLHDABXIUB, Fukaya BTz £THOA
— 2 MMEFERERIESH, NOLBRD CEiFdt 4
GO FHRLE LT Lz, 120 HOMEETIEZ, &£ToHA
— A MR L.

—5C, 7 HHEOEE, NO1#D A, B.C o #*
—Y A ML, FhEh8%. 4%, 19%%* LT Fukaya
T, 4%, 3%, 11%D0RFEHERERLEN, 14
HoME G, NO1#D A, B L Fukaya #D £T
D A=V R M, BFERENE Kok, Lil,
NO LD CTIZ5 %D A — & b BFRFATRET
ZHIT30H DT L 7.

—20C TiZ, NO1#L Fukaya Bk AB X UBII,
1 HOMETRTEMREMIES L, WO COHRR, &
#13%, 8 %DRFHMAEL R L. 7 HDWLETI,

LTOF—V A FBFE L. —80C TiF, MkkDL&T
DA =T A M1 AU EDOWMIE TRIK L 7.
FREORBOA — 2 biZ, Table 1LiTRL724m<,
25CITZRIT 372 0% T, FhEh, 83%, 73% D
RFERE LR L.

2) REFBRA—v A b EERAERE, Table 41T7F
L7z

NO1l % X Fukaya #L$—5CT40 HALEE L
2R, 2ploE <7 23, Fh¥Ehl12~18H, 13~15
H##IZFEET LT, Tp JFHRASGEHAS 2. 120 DL T
X, A=Y A MEHRE Lic=U 1386 4 8EFE L
2, FRROFEE, Mo Tp v bMHENT-.
—20C OBA, WL b 14 BOLETIE, Thbo
BEIZX V<Y 212 10~16H&ICFET-L, Tp EHISETE
a7z, 0HDMBETIE, 2FD~ T AEFL, 3

Table 4 Effects of lower temperatures on the infectivity of sporulated oocysts to mice

Days of survival of mice inoculated with sporulated oocysts

Strain Tempera- that had been exposed to lower temperatures for--------

ture // 1 14 20 30 40 60 120days
— 5C 8. 8. 9 8. 8.9 8. 8.10 8. 9. 10 12, 14. 18 16. 18. + +. +. +

NO1 —20C 8. 9.10 10. 10. 14 +. +. + +. +. + +. +. — —. —. — N.D.

—80C +. 4+ + - = == = = = = N.D. N.D. N.D.
25C 7.8.9 7.8.8 6.7.9 8.8.8 9.10. 10 9. 10. 12 10. 11. 12
— 5C N.D. 8. 9. 9 N.D 10. 11. 13 13. 15. 15 18. +. + +. +. +

—20C N.D. 10. 12. 16 N.D +. +. + +. -0 = = =, = N.D.

Fukaya _gpc 4. 4.+ ND. - —-. - —.-.— ND. N.D. N.D.
25C 8. 9.10 8. 9. 9 9. 10. 11 10. 11. 11 10. 11. 12 11. 12. 12 10. 11. 13

+ : Infected mice survived and Toxoplasma was detected.
— : Infected mice survived and Toxoplasma was not detected.

N.D.: Not done.
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Table 5 Effects of dryness on the infectivity of sporulated oocysts to mice

Relative Detection of Tozxoplasma from mice inoculated with sporulated oocysts
1Y . that had been treated under different humidity for days of-:------
humidity Strain
(%) 3 7 14 30 60
08 NO1 T R T P S S O SO SO S R S R
Fukaya +. +. + +. +. + +. +. + +. +. + +. +. +
- NO1 T T T T S S
Fukaya +. +. + +. +. + +. —. = — —
53 NO1 e e
Fukaya +. +. + +. +. + - = - - = - —. =
43 NO1 +. - - - N.D. N.D.
Fukaya - —. = - —. = - —. = N.D. N.D.
01 NO1 - - - N.D. N.D.
2 Fukaya — = == === N.D. N.D.

+ : Toxoplasma was detected from inoculated mice.
— : Toxoplasma was not detected from inoculated mice.

N.D.: Not done.

FlA 6 Tp FHRARE Sh.

60 HALER DA, 2FID~ T ZAD4ETF, Dye test &
MT, Tp FRbBESHE »o 7. —80C DA,
7THBLVCUHOLIETY, #E~T R I&FEF LR
75, Tp FEHABRH &h, 20 HOLET, Dye test,
Tp & bfatke ok, R25C Tk, £¥EE2ELT
20 HE <y 2R NOLEET 137 ~12H, Fukaya
BETIZ 8 ~I3HZICET-L T Tp FHEMPFEH Sz,

2. BRI B P - FERE, Table 5ITRL
7z. FARHEEE98% Tix, Witke L60H DIRET, A —¥
2 NG~y 2ef» 5 Tp FESGEHI . 82%
T, ikl b4 DBRETEREFNRLH], 34]H 1 Flor
E=vz226Tp KRS HRHEN, 30H TIXEKROZS
— R MY, BRfuwERkioiz. 58% T, WikkL b7
BoERET Tp s hiz. L, UADRET
%, NO1#&E#E Licw v 2 34F 1415 Tp Rl
P Eh, 30H TidA —v 2 FORYMEF IR L.
43%Tix, 3SHDBHET NO1 HrE~v 2D 34
h1floR? Tp BETHo. L L, NOLEKED
A=A % 7 HOBE TR K20, 21%T
i, FHROA—V 2 bED, 3L b 3 BORE TR
HELROT.

£ 8

—#ic, Ao Tp HEEERIL, WHESEHIRICHE
{, ERAEBHIRICENZ Lixmd h TWw 5. £k,
Tp =¥ 2 bOREFHRBELCS>WTIE, %< O
FlzXHoTHE SN (Weiland und Kithn, 1970 ;
Frenkel et al., 1970 ; Witte und Piekarski, 1970),

B, R BRRICKRE LicA — v 2 b OIEHEIZEV
Ly EnTwWs (Yilmaz and Hopins, 1972).

A=Y A PR FEREET T 5HITix, 28~11C
DRELEEDOKSVPLERZ LI TTRHLITHS
2, S BICRETORER 8 CLUF DIRE Tkl FRILE
TLRVR, ZOXERYHME L2#TH, BRCH
EF LEFHHRBRBDONZ L NI EEEFOE L 72
(L7, RER). OTRELKSOEFKESLIZHDL
MMeTB7dic, Tp &A—v 2 FOIKIER X CsiEicxt
T AEHMEIC O W TR L.

27 VY MEOA — v A N OEKIRSMITHT BT
HIZOVW T, B ETREROBRENED LN, Th
1% Schneider et al. (1972) OBHIC LI H>THEMIMENT
W3, Fhick b &. Eimeria tenella DA —3 A biZ,
—12~—20C TI396KEEI TR L, 4 CTix, 48RO
SR BT TR FIRETH 5.

BRELMEIZS>WTIE, E. tenella 1% 38~39.5C, 50~
60% DITEETI321 H TR L, E. zuerni Tix13~30C,
25%DIBEET, 2~12 A TA—Y R b ORFERENME
T¥5.

Fiz, BB QA973) b, FadD Isospora rivolta D
F—¥ A ME—20C, 1 BLL EDORYE T TR L
EhictHELTNS.

ThboBEDWL, TR LIZBFRERA -V A b
WOERTHERLTY, BTIERETRbRVWED, 8k
=V R POERHEIZAEFALTIF R bh T W
5. EEZ, WTPEREHRA -V A MEOWTRZhiCHE
U, BFERHRA—Y X P TR~y REEL, BYED
FECIO>THE L., WA —V R FOAEFRHEOREYE
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HEEICIE— Tkl nw, ko teEx5L, 4
RHEBITISEHEET S 5. FORKE, EREAT— O
HHORTFREEA -2 ML, ThbD #ERs L O
Frenkel and Dubey(1973) @ Tp & —3+ & MzoWnWT
DG L FRRIC, BRI L TIRFIMEOT W L AR
bhic. LaLl, 4CTiX, 60 HOIETS IR
MAEET E. tenella DEFN L Y BHIE icbiz 5 LT
bIEVEHE R R Lz,

BT A — 2+ OIRR TR BiHiMEx, —20C
T40H, —80C TiX14H DALHE T b Rtk ZRRFL TR
Y, =5 CTIREHIT120 HOERICH 72 508 T bk
Yubk: 2 {54 L TV /2. Hutchison et al. (1968) ix, Tp
DRFFHREA —+ 2 Mgz —10C ¢ 1 88, Frenkel and
Dubey 5%, —6 CH L U—21CTix 28 HDOMHETYH
BRI L TV LHE LTS,

EEOERBERL NS OWE R T 5 &, Fren-
kel and Dubey &0#iEL Fkic, KFHMA—> 2
M, BFRERA - 2 MR THRWEGMHE D
BN, ZORGMFE HICERICB I BT L LRER
Shic. UL, AUBFRERA—V R M Th, 240
I L THFERA — 2 MRS WAt —v 2 1 C
TiE, HEOBBBENPAR I VIGHRIEOBOF — %
b EVBRVIRBLMEDERD bz, TOREE LT, 4 —
VA S ORFEH 15 BEREILIN Tid Sporocyst #id A —3
A PBAHBRY, 24 B CHE T 5720 (Tablel),
CHDBRNETIMEZ R0 Bbh . NO1#kE
Fukaya BRob# T, NO 1 BRICETFIRY HEHLHEDS 3
o X5Y a Wil
BRI B P A — v 2 h OEHIMEE, Dubey
et al. (1970), KE® (1975) k> THES hTW
%. Dubey &I XAITHIXHEEE37.1 % Tik 3 H CRRY
MEERAR O D, 58.3%% X U80.5% Tik 7 H T b JRYuh:
ERFRET A EBREShTWS. SEOBEETIE, 21
% TiX 3 H TS & kA 525, 43% Tk 3 H, 58%%
LU 82 % Tik 14 HORTE T b RELMEEZHEFELTRY,
Dubey & DHEICHART, EFHRW IEHHEIED S h
Tc.

ZDEHiE, Tp A=V A Moz rv o ant
— VA b LARICERIZTINC & SRR S .

UEo#EE2S, Tp A —v R MIEBRICTHL, Xk
FAREHEA — 2 ML, HRECH L TIRBWRS, 4Co
MERE TRV R R T2 LA L. AR
A —v 2 Mk, BEROKHIO X 5 RIKREETY, *
DRI ELICEHCB LNZ L bR Sh, T i

DRIIRE LT, HEELEBbhic.
¥ W

1. Tp EDFEERRM?S, F—v X FOKERS X
OREERIT T BRI I o W TEEBR Lz, EBRITIT,
NO1#kt Fukaya oA —v 2 "EEHR L

2. FEFREEA— R bDIKIE 4C, —5C, —20C,
—80C) ZHt¥ BIEHIMEIX, HERIERT— 0BERI (A) 15
W (B) #ELicA—v 2 METIIEIZRED by
2, THHICHABEUERE (C) ot —3v 2 MK
RS bhiz.

T, 4 CCOOHREE LI3BE, ABIUBOA—
VAMTREEE S, BFERSEIESE Wiz itKL
T, NOL1¥RDCOF—v 2 ML, 4%D THRES
RLiz. X, —5CIZBIFB4HDMETY, ABLX N
BTRFE#RE bIRTHEAR AR TH o5, NOL K
DC T, MHEBORERTS %D — 2 M BEFHR
AJRETH o7z,

3. MFEEA— % MiX, —80CT20H, —20CT
IX60H DILE T~ 7 RT3+ 5 Butt: & kA2 072 DIC K
L, —5CTiX120 BOMHETY BYM2REL T
Y, &L LTHRFRFERA -2 M THRWEED
2D bhiz.

4. BRI 3 RHMEIE,  HEXHEEE 98% ~58 % T
%, 60H ~14H DIRFE TH ~ v RTxET 5 RYME 2R
L7eds, ThEATO®E, T7/42bb543%, 21%Tix, &
4 7TH, 3HODIRETEEMEELRSK.

MER22ICY Y, WEEEHREZBEDL Lok
FERZHEAREEARR, B4HENZ VRV iR
AREHHR, FAFRBEMS X OCEEERM IR
LET.

(FHRXOEEIR, HHEAAFEEEAFTAALRS
KA TRERKLE).
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Abstract

STUDIES ON TOXOPLASMA OOCYSTS
I. EFFECTS OF LOW TEMPERATURE AND DRYNESS ON THE
VIABILITY OF THE OOCYSTS

HisasHr YAMAURA
(Department of Parasitology, Tokyo Women’s Medical College,
Tokyo, Japan, 162)

Effects of low temperature and dryness on the viability of Toxoplasma oocysts were
studied. The oocysts used were the “NO 1" and ‘“ Fukaya’ strains. '

Unsporulated oocysts excreted in the infected cat feces were incubated in 2 % potassium
dichromate at 25C for O hr (A), 15hrs (B), 24 hrs (C) and 72hrs (D) to obtain various develop-
mental stages (Table 1).

Qocysts of A, B and C groups were unsporulated and those of D group were sporulated.

After the exposure to each of the experimental conditions, the unsporulated oocysts of
A~C groups were cultured at 25C for 3 days for check of possibility of further growth, and
the sporulated oocysts of D group were fed to mice for the evaluation of infectivity. Results
obtained were as follows:

1) The unsporulated oocysts of group A of the “NO 1” strain lost their developmental
ability after exposure to either 4 C for 90 days, —5C for 14 days, or —20C for 1 day. The
resistance to those condition of group B was almost the same as that of group A. However,
a little higher resistance was shown with the oocysts of group C against such low tempera-
tures. The resistance of unsporulated oocysts of the ‘‘ Fukaya

lower than that of the “NO 1 strain (Tables 2 and 3).

2) The resistance of the sporulated oocysts to low temperatures were proved to be much

strain was found to be slightly

higher than that of unsporulated oocysts.

The infectivity was lost by exposure to —20C for 60 days or —80 C for 20 days, but
not by exposure to —5C even for 120 days. There were recognized no appreciable differences
in the resistance between the two strains (Table 4).

3) Low humidities were proved to be harmful to Toxoplasma oocysts. Under a relative
humidity of 82 %, the sporulated oocysts lost their infectivity to mice within 30 days. The
oocysts exposed to much lower humidities deprived of the infectivity more rapidly. The

oocysts kept under 21 % humidity completely lost their infectivity to mice after 3 days
(Table 5).

No significant differences were observed in the resistance between the two strains.
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