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Toxoplasma gondii sporozoite @ in vitro
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Nicolle and Manceaux (1908) 7% Toxoplasma
gondii % Ctenodactylus gondi (¥ <7 7 ZIHEWT
OWE) OFEFRBL LTHRLLTLE BRRICRT
DREPARY PNVOIERITEN T L BRI/ DTE
7o. L LEOABRRIZE L CEIRKEE TH O OARH
BRDPRE N, THHPRRYRR L FEBROMI & Rk
IZ LTW/z. Hutchison(1967) » X 2| M bific X 5/z1E
FEREZBRICZOFEHOWENLEL LHERL, Xa@n
T. gondii DEEXETH Y, ZOELAEPICHHENS
oocyst BHARDOBE L LTRAMBAT S Z &
DB iz &z (Frenkel et al., 1970),

PR, ARBEOBEYNL, Kir LD, Z ook
LRI &N S cyst OFRABEE, MHEBEROEEDIZR
b BIERETER B (tachyzoite) o JR#EHIE N AR
PEDRAIKS EEZ BN TV, LAL, oocyst D
FERIC LS TRYEFERI—BLEIC b5 2 L2 S h
v, TORALBEFAI XY 77 X< EDOWIE LEE A
LB bR BICE DK,

ARFFEIE oocyst DRRYBEFEMEFED in vitro TOY
HAEHBOBEBE L, oocyst & ATIHILL T 7z spo-
rozoite ZIFEMLICHML, ZORA L HFEM 2B%E
L, cyst NJEH (bradyzoite), tachyzoite Wi DMK
L HERAT L7z,

LZESY A0V

<A : ddY RO (22+2g) BIERT CEBIEFE
(FV = v I NVERTEFRRESH MF) LKEKTEE
L, =V A~DORBRYUIRER 2 Bet CETEEOIEEN
i, 1A CR#ERICERENEREL, (cRAkEst
TERNICEREERE L., REEOHE X~V ADFETR
RUORHT~ T ZAOAFREIC X VTV, HEM%OOE £ T
B L.

FER AR R ORI« TR RFEF A —HE
ooy Shic~ v A Bk e (L-929) %, 10
% TH4MiEM Eagle HohEpim (MEM; HKRZER
K& 1A PV 7 R=A 2 (200 pg/ml) ROR=Y
Yv (200 U/ml) iU, 7%EKET M) UALT
pH 7.2\C 7%k Lo ik ic BB RIC X D 37C THIGES
¥, 3~4HILITHRL THERE L7z

JFhkk : T. gondii Beverley (Bv) X 196748
BRKRZEZMFEREHE»OEESN, vV R
PERYURIECHERE L7 b D %, 72 RH BRI 19684 K
R REERRESYEREY? bEESh, vV R
FEPBRE CREUHERF L7 b O 2R Lz,

FHIF B« By BRIBWERY~ 7 A% coccidium-
free ®2 ~3 K Ao x iz DE, 5~10 HED S
AED S oocyst HEEW, 25C D 2.5%FE 7 v AfRH Y
v Az LEMBEEE LR s, 40 KRF L
sporozoite 1ZXE oocyst % -+4r¥eir L7z LT Table
LIRTIRRTHAM L, FEREMCHERRICRE L.
Bv ¥ tachyzoite I oocyst &< v 2 JEREPNIC RAREE
MLTHMFLZLD (FHHEDS, 1976) M L.
Bv %O RH # tachyzoite Yt~ 7 A DJEKE H T A
7 4 v H— (GhARBEIHRRS&H, No. 3) TAMLTHE
FEHIEZ AT RBIICER 2,

bradyzoite (Bv #§) 13BMERY: ~ 7 2 0 Wiz i% B
Wik, 79 €7 S ABEENEREOE (FIEDS, 1976)
X O>THBE L cyst &, 0.25% + U 7T TR L
CTRE WY, B IR T4V —ABICE 2T
BEMBERORME cyst #FRE, IR TELES L
TebDEMER LIz,

LMo % « 48~ 72RO BB LML = A~
LTIRIRE, vy bEAVTHIIRESEESE, @~
5) X104 f/ml ¥ L L, 202ml 2HFARAY v
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Table 1 Preparation procedure of Tozoplasma gondii sporozoite

oocyst
—washing thrice with physiological saline

|—centrifugation at 2,000 rpm for 10 min

sediment (sporocyst)

|
sediment

—centrifugation at 1,000 rpm for 2 min

supernatant (sporozoite)

—homogenization by teflon-coated tissue grinder for 5 min

—incubation with 0.25% trypsin and 1.0% sodium deoxycholate in PBS* at 37C for 60 min
—centrifugation at 2,000 rpm for 10 min

'fwashing twice with Eagle’s minimum essential medium

* PBS: Dulbecco’s phosphate buffered solution

7" (9 X18mm) & ANTHEERBREICHRY, 37C TK
FICHEL, 5ERERIUNIGHREOMNZE LR Y v 7" &)
BB LTERICE L7z,

BARBEGEHUEE © 5 X104 A/ml FEEIRICHE LIz
FRnBEGY, EERBREFIC2m]l FouEL, %KicH
BELZLMRAERY v 72 AN, KFEESTIIC T
FEORM £ TR LRl S ¥/, BlIEIX Lifazih
MERIC AN 1, 3, 6, 12KR024RKEE /T,
R L2 2 ~ 4 KDRBENP LAY v 7EWRYHL,
W TREHR A &/ —VEE, KOTE LA FYE i
U CHREZEFEMEET 1,000 15 CHRUBEER OREEEFHRIL
7z. 7238, sporozoite IZ OV TIIERIRICHT 5 LEM
EIRATT A7, MHRRaRRH i< i a2 AR37C, 6 R
HES LRI M S e EBRREZ HA LK.

BARBBEOFHIGER Y » 70 5 EET (ke
PR oW, 1TV 20~30tHEr 2B L,
ZOHICEEN BT T O LA OSHIRPR 2 65
iZLl7z, 723, LifgozEh 1 @Eic 2 ELl Lo aaigE
DENTHATREOSEIAL B2 L, BAKEI1
Eic¥ix iz, BohFBEE L 1 EY%7: Y o
WHELZZLDI2100 2% U, fAxHE (RNIU ; Lycke and
Lund, 1964 a, b; Norrby and Lycke, 1967) & LT%
Lz,

SETEN R EHAE - SEFEME A BT 570w, L~
FEHROBA%Z IFHTEILES®Z, Thbbiifaffs X
Yy FEFERRERIC 3RS e BER VB L, B
FET B ESBRFT LVERRICB L., R v 7D
BEER Y a B ARBIEOSE L RIRICTY, RfAK

HOSEMGERRFNCBIER Le, S3MRIT 1 2= T3
E D435 (8 merozoites) £ Tioékl, 4RISHZE (16
merozoites) A EDOBEATFHERE 27 dv4=THEKL
7o, EIZIRYLAIAG 100 {8 H OFBIR BB & BRI IC K %,
Pulvertaft et al.(1954) |z % UAH%AETESRL % 60 3 TXI
& (Fig. 3) L, 3mAEMBRCRIET, Thbbxt
BOEFER > & HEAREHE 2B Lz,

BT FMSEIL © sporozoite DHIRTR A O FHREE
BT 5700, FHARKEOA THERE Lz LRI
sporozoite ZIEFE L, 24~48W B IC 2 % SNV E — VT
WTFAAFR (0.1M Y v gigEiR, pH 7.4) THEE
L, MEfaZ&H»ICixETHY 2 ORLILE S 2 % HER b A
ZIyn (0.1 MV UBRER, pH 7.4) THEZEL
fo. WNTTE Mz X VK SE =K% 85 ic a i
L, Y042 %Ry 7 =— VRO = U ERER T L
T 5,000~30,000 {% THIE LT,

B i

sporozoite M~ 7 A XY BN B oocyst 7
b ANTHIC sporozoite % iR & ¥ 2iHFE CHLFHIAL
HARBOEFENCEELEXDLELDNDDT,
HHLLHE HRiz sporozoite D <Y A% BRI
MEERIT L, ZOFEE, Table 2 @ X HIT sporozoite
DEFCERGE T, 3RO oocyst BOFFDOHFA LV
RME DT, FORENERFLTWEZLETRL
7.

sporozoite MAEAIPNRAME : MAIANEAM X Ll
LT, 3, 6, 12 K O 24 Reffltk i< 813 S MmN

C7)



Table 2 Pathogenicity of sporozoites and oocysts of Toxoplasma gondii in mice

Inoculation Number of Per cent Days of mean survival
dose route mice deaths death of dead mice
. 8x 103 i. p. 10 7 70 20.9+2.5
Sporozoite
8x 108 i. v. 5 4 80 15.3%+0.5
3 i. p. +0.
Oocyst 10 i. p 10 6 60 14.5+0.9
103 per os 10 10 100 9.2+0.6
=+ : standard error mouse : 22+2 g, ddY strain, female
sporozoite
80 |
140 - .
tachyzoite
60
2
Z40
20 I
=2
=8
1 1 1 1 - o=
1 3 6 12 24 hr
60 incubation time
bradyzoite
240 -
=
o
20
1 1 L J 1 1 1 ]
1 3 6 12 24 hr 1 3 6 12 24 hr
incubation time incubation time
RNIU: invaded parasites/100 L cells

Fig. 1 Comparative invasions of sporozoites,

tachyzoites and bradyzoites of Beverley

strain and tachyzoites of RH strain of Toxoplasma gondii into cultured L cells.

BAFBEE, RERICAE Lz tachyzoite U\ brady-
zoite & HEZEHMIL7- (Fig. 1), sporozoite M{F AL
6 FEf & Tk IERICHES, BABGI R L & bic ¥
L, 6B (68.6+2.7 RNIU) i 1 BEfEl% (14.8+
2.6 RNIU) 0I5 fEICE L. 6 BB IELAL
BABRRLONY, LR2ERU2A4RMToBARZZAZER
74.4+2.7 %11 76.6+9.2 RNIU Th-o7 (Fig. 1).
Bv # tachyzoite (33:fE% 1 BefEAs & 12 R % TR
BREICBABEM L, Dgikize A LHEMEEDOh
3, 1, 3, 6, 12KV 4RI BT 2RABEZH
Fh 11.6+1.9, 29.2+4.3, 55.8+4.8, 97.1+9.7 K%
W 100.1+9.8 RNIU Toh-o7z, RH #® tachyzoite T
i 12 B & Tk Bv ¥k tachyzoite & 13 IEEHET, 24 B

DB AKEE (125.0+10.0RNIU) % Bv X b0
EE-5TWe (Fig. 1).

bradyzoite ?D{& A% sporozoite X V3i&< (Fig. 1),
1, 3, 6, 12KV 24 TENEN5.6+0.9, 14.9+
1.4, 23.1+2.0, 32.2+4.6 X 1*54.9+2.9RNIU T
v, 12RHILM% b BEAFREIZED bhi,

723, sporozoite DIFAICKIFT EEIKRDOEZBLE
57w, 37C T 6 Reff MRS RIKICHE Lz T
fHEERTIX, Fig. 2D AICTT X 5T, sporozoite i
2L{BANEERN, FBLLTHLE LK Bv X' RH
BED tachyzoite 1%, EMIDOHA LHELTWTRD
BANIET LAt (Fig. 20 B), 28 BAHIRED
B 6 ~12 K TR AR L7z,
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RNIU
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T
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A
A

/
- //:.'
/%
L & 5—
1 3 6 12

incubation time

o——e : sporozoite

o-----0 : tachyzoite (Beverley strain)
o--=-0 : tachyzoite (RH strain)
RNIU :

invaded parasites/100 L cells

©

1 1 I |

1 3 6 12
incubation time

A preincubated with the medium for six hours

B: not preincubated
Fig. 2

zoites of RH strain of Toxoplasma gondii into cultured L cells.

24hr

Comparative invasions of sporozoites and tachyzoites of Beverley strain and tachy-

Table 3 Comparative cell divisions of sporozoites, bradyzoites and tachyzoites of Beverley
strain and tachyzoites of RH strain of Toxoplasma gondii in cultured L cells
et Frequency of cell divisions
Parasite lnctqbdtlon SRR Y -
rme 0 1 2 3 4 <
3 hr 100
6 100
Sporozoite 12 92.3+1.2 7.7+1.2
24 22.0+0.8 72.3x1.2 5.74+0.9
36 17.0+2.4 29.7+1.2 48.7+2.9 5.0+0.8
48 20.6+0.5 40.6+1.3 16.04+2.8 18.7+1.7 4.2+1.0
o 100
6 100
12 100
Bradyzoite 24 87.8+2.0 12.24+2.0
36 25.2+3.8 65.2+2.9 9.7£2.1
48 22.3+£7.5 21.3+4.1 45.0£2.8 11.3:+3.6
3 100
5 . 6 90.3+1.5 9.7+1.5
pichyzoite 12 32.541.7  67.5+1.7
(Beverley strain) 24 17.3+1.4 33.341.8 49.3+2.1
36 21,3%£2.1 20.5+3.1 24.3+2.7 27.8+2.1 6.2+0.7
48 25.7+3.4 27.0+4.6 18.3+3.5 238427 5.2+0.8
3 100
6 82.5+1.7 17.5+1.7
Tachyzoite 12 32.2+2.4 65.3+1.7 2.5+1.0
(RH strain) 24 12.7+2.8 32.5+£7.6 41.7+£7.2 13.0%1.5
36 27.7+3.4 25.8+2.5 12.3+1.6 21.8+2.5 2.5+2.9
48 29.5+2.4 37.0+£3.2 11.24+1.9 3.8+2.2 8.4+1.7

+ : standard deviation
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X 2,500

Photo. 1 Oil-immersion photomicrographs of Toxoplasma gondii sporozoites in cultured L
cells 24 (A), 36 (B) and 48 (C and D) hours after inoculation.

sporozoite DOMFIANEEHAME @ LICIZAHK D spo. Bv #: tachyzoite O¥iE, 12 < 67.5 %> 1 [A]5y
rozoite OWFHMEELIE, SZS5HM O E oy M OV R FL, 24 MR TR (49.3%) 232 BISyZ L7z, B
Ji BB ORERF N T8lEE L7z, Table 3 1cix# OFRE 1236 WEH T i 3 Moy %4 (27.8%) KNz < ¥k 419]
HICIB T 50RO E AR L7z, sporozoite (34 WEZ NP D53 5UGH 0D A, 48 BRI OSRSY
Fl% 1200 % TR L A ERET, 24 RERTix 1Rl PO Ry K& Bz, —J5 RH B ta-
ZIp 4,0 (Photo. 1 ®A) 7350% &8 x 72, 2 [Al47%H0 chyzoite T4, Bv # tachyzoite X |Z(E[RfED N7 —
Ji (Photo. 1 © B) & 36 B THI50% & K, ZO—H R L7z,
i 3 Ay BN S, £72 v £ v MR (Photo. 1 O C) 23537 PLEoO X 90 Mgy 6 Rz sporozoite O HiFHEM:
W bV, A8 T 3 IR KON 4 I3 2 LA B2 27 OBtEA ML stage DL O LAY, tachyzoite
ZFRFNI18.7+1. 7 1N4.2+1.0% 23 Lzhs, K X V3% < bradyzoite Xk Y Ko7z,
ERFUBLOCLRSHETHo, 7215, 36 REHLI% Y PRl AB WEIIC 35 o) % sporozoite D 4yEMG & T
Liao i 252 2 v (Photo. 1 © D), 481K [ i2 3513 SRS T BLEL L 72 #E 33 Photo. 2 N3 IR L 72,
BARGYFR O Bl 5y S5 3 A L AR A © e L 72 it oy Photo 2 iXHIlaN A ZERE 278 L, BEHIAEANIC T{E DR

ODFEBRALIEZLORL )OS E LD D L Bbh b WK 2 587z, LaL, Photo.3 @ X 9 iy
bradyzoite D43Z4BHtAIX sporozoite X Vi, 36 (remnant) 1 %5 v ¥ v MNIOSZG & BlEL

BT X 90 <ides (65.2%) AL, 2RISZRE sporozoite O 4y ZLEFHIZ N2 (endodyogeny) (2 &

9. 7%z F Ephotc. ABIWH TiX 11.3 % 2% 3 [l5% L2mFl vty MIGRHOWMFILLZLZZOLND

F THALERENLL EOFEGIIBE SN h DT, KA 100 o &Y% L RN OFE R & sporozoite
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L: L cell D : daughter parasite M : mother parasite

R: remnant of mother parasite
Photos. 2 and 3 Electron micrographs of invaded Toxoplasma gondii sporozoites into
cultured L cells.

(11)
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Table 4 Comparative multiplications of sporozoites, tachyzoites and bradyzoites of Beverley
strain and tachyzoites of RH strain of Toxoplasma gondii in cultured L cells

Number of parasites/100 infected L cells

Incubation o R — o o
time Sporozoite Bradyzoite Bv tachyzoite RH tachyzoite
3hr 150.7+ 4.5 106.5+1.6 161.3+ 6.9 183.5+ 8.2

6 150.3+ 3.4 107.0+1.6 179.0£11.5 212.5+13.6

12 155.6+ 3.1 106.2+1.5 279.3+10.0 347.0+21.1

24 303.6+10.8 121.7+2.9 600.34+13.0 816.0+25.2

36 572.6+30.9 209.0+8.7 751.3+28.7 1,116.0+42.9

48 588.0+38.3 363.5+7.9 755.5+35.3 1,018.5+37.4

+ : standard deviation Bv : Beverley strain

1,000 - __-O====0
800 | -
L /p =Sl
/ =
600 |-
8 -
5 400 [
5 -
z
£
2 200 k
150 [

incubation time

O——0: sporozoite  o=——0: tachyzoite (RH strain)
o——=: bradyzoite - —-@: tachyzoite (Beverley strain)

Fig. 3 Comparative multiplications of sp-
tachyzoites and bradyzoites of
strain and tachyzoites of RH
strain of Toxoplasma gondii in cultured L
cells.

orozoites,
Beverley

OWFEZ Bl L7z, Table 4 %O Fig. 3@ L L
THW7 tachyzoite 21 bradyzoite D4 4O+ T
RLUT, WL LAIEIC 3 WRE 8 & o 7o % a8k ©
1 [ElEi L OB L WSS L, DR o R A& B
1kL7z, Fig. 3 offlilid il gtk ori 274, 3
R H OB 3 FEZhEREAR> TS0, FA
HoxEE (Fig. 1) R0 TH 5.

sporozoite DIYHHIE 12 BRI A H4EF 0 361 £ T
SEAICEIIN L, = O%ITER L 227, tachyzoite 1%
Bv, RH ffitkdt 3 el & 6 Wiz 2210 <5t enssdin
U, 24 IRef] & oo Bmic i L, DA% 36 iR & iy
FEHREENVE D, F ORI ER L /e o7-. bradyzoite 1312
IRFfH] % C HIBH 2SR Y, Pk 24 B Th ¥ aic

(12)

RH: RH strain

HEZx, 24 Wi 22 © 48 W] £ CLIBIHA S B T o7z
Bv ¥ sporozoite, tachyzoite M U% bradyzoite %3k
HGHIC AN DR 2 S U, 224 12 8, 3 ReRILAN
MO 24 Wil ¢ b o 7z,

SHEUERIINC 35 1 % sporozoite DG HEAGRER] £
12.5FHIT & v, RH #¥ tachyzoite Wiz Bv ¥
tachyzoite MUY bradyzoite TiZ###4 8.0, 10.0 &
W15 5T o7z,

Kaufman and Maloney (1962) [ #lifia iz Atk O it
WANYE R PG % £ CORERIAMT (RILRD) 2% 8 Bk
BRI TR DN L & Bz, Fig. 4132 0ig#ic
#E 1T sporozoite, tachyzoite }z (% bradyzoite % i
L7cboT, fRiHEZh 20 11.5, 4.5 KU1 21.0 K
flchor.

BELEUVITER

T. gondii OMBINEEANE L #EME 2 5 T, B
AR OFI L E RS 2 5 2 2 AR TR L LTH
{MBEHERTWS, 19424F Guimardes and Mayer
WERERFEMIL T O in vitro FEERERRMN L CLK, B
FHMOM L L bic Toxoplasma OEFEWFZEHBIC
BALTHNDICE DT,

AW IR S e T gondii O BHRFICHIT
LIBGGE S b oocyst ICHENTWS sporozoite
2D BT, 2 OB AR O AT IC X % H5ivE
R S 7201 FHlE{ L7z, sporozoite D EFFEHINLIC
S % HBEE (oW T IR B siife 2 Fl v 72528k (Shef-
field and Melton, 1970) 7% & %725, {2 A J OV HagfME
IZDWTOD in vitro FEEBIFWEZ HFiEEh Ty,
% Z T Bv #E® sporozoite OfZ AN OV BIHNE % [F]—
o tachyzoite KO8 bradyzoite L Mgkt L, Hb
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12

O——=0 : Sporozoite
©——@ : bradyzoite

24

incubation time

O——=0
@ — —® : tachyzoite (Beverley strain)

36 48 hr

: tachyzoite (RH strain)

Fig. 4 Comparative resting phases and exponential growth rates of sporozoites, tachyzoites
and bradyzoites of Beverley strain and tachyzoites of RH strain of Toxoplasma gondii

in cultured L cells.

BT, XYWL DERFEIDSH S RH ¥ tachyzoite &3t
RICHRA TEREED .

1. sporozoite DHIRINER AM:

sporozoite DKINEAIZ, LARICEAL% 6 R %
Bz nhore (Fig. 1), TOZ L 3EREFROT T
6 BHIDINICRARSET T 500, b2V ZE#EET
THEMEBAREHERETE ZRENF6RHITH D00
WEFRPTHDHLEZLNDDT, BREZ2HO0 LD
Eagle » MEM ¥i#i#% (37C) i 6 RefHl#E L 72 |k
TLHCER S ¥, 7 OfERE MmN 2 5
R T, sporozoite XL NITBASIEESD, By &
U RH #® tachyzoite 32 BEA T EZE LTV
(Fig. 2o A, B). xM® (Fig. 2 ®B) x5
sporozoite DRFABLF—LMF: O Hi0EER (Fig. 1)
LB L TR o 72d%, T DT kit sporozoite
PEEFEIRT O OSMZEAL I SRS L, RAME
RKNRTWNWZ L ZRBLTWS, ThAbbLERNERD
oocyst X VHILIR DIEF %252 sporozoite % FERET S
P, MBS TRREMAFETELRVEEXLNS,
Fig. 1izB13 3 FA%» 5 KT 6 Bl £ Tk sporo-
zoite & tachyzoite L IXBAROEEMBEM I 12 IERE T

HY, BANIEEILE T % L& %2 bhiz, bradyzoite

(13)

DVEERERRE D SIS U 24 BefifE b 22 BN L 7z i e,
sporozoite, tachyzoite MM H 1 3kiC 6 KON 12 K% I
FEAEBAPEIELTWZ, DI LH 5 bradyzoite
o 2 F LR ERICL, MOEMDEREREL TG
TREHIVFHEMEDOD DRI EFLTVWELEELLN
5.

2. sporozoite DIEFEM:

LHAIRRIZ I} 5 sporozoite DHEFAMEICOWTIE, F
FTHARMGOREHRS L ETHEMSEGEBE L. 4R
GOWERITHIREE L 2 ERHIT DL EZ B H B D,
sporozoite A ETEE (R =B) LS nEEMM I BA
L73BE DORFEN, eSO THE Sz X 5 2kt
2HBEELT B, MOFHEIC L 503 BREC RIS
Td 5. sporozoite DIEFAM: % tachyzoite Jz T brady-
zoite L B U7c#ER, 3 HEIC I HIEGHBHLARY, +
bbb 1 EGREHBERHE R LTV (Table 3).
<723 b tachyzoite Tidk HifE 6 RRfE%,
KU bradyzoite (X ZFHFN 128 O 24 B[4 i @Rl D 4>
ZGEIBEEINT., Thi3mRo7» ORERMBIFME L <
FREHEEZ Oh, HEEEL IR B K THo
7o, EToOTFHIZEW T HRPEO R R HIE SRR R
£ (10%H1#) 2 SBEC 2[EHOSRGERL, KRH

sporozoite
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OB L L LITHBUGD S F = ITEICERY, FIFFC
K£REOGIBESN (Table3), ZoZiddialt
AR BT D —2D imk bE X b D sporo-
zoite IZBVWT b AEREMFTR FARASHTE 2 T
LEFBL, THERFHCEZ L0, Th i
sporozoite MR >WE DI HRFHE BRicT s %>
POEATRHBHZ AL LDLEZXDND,

sporozoite NDETFFEMMEBIE I X > T MEAHZFIC
X % 2 5585 (Photo. 2) L m ¥y MEI4ZE (Photo.
3) L 5 h, sporozoite (FZ D ODHEEIC X
Y AZRTE R R YIRT b0 L Bbh b, Sheffield and
Melton (1968) % RH # tachyzoite T S5aMIARASY
R E B L, W2 AR L SR 2 ROz
BRI, SR IV T3S (rtemnant) &H
DIC LN 2 DHEOMYIBLILT w2 L 2IREL
Jr. ZELAERCTORY v MISRGIINEBHZED 2
BEEFRLLTWSEER D,

Toxoplasma JRHIZ B 1F % EMEATE T EEIHE
““ schizogony >’ L ME1E3 ““ endopolygeny” & ¥ 3%
# % # (Piekarski et al., 1971 ; Hammond and Long,
1972) 31 H 24, ik (Jacobs, 1974) HZE T Hh, W
F MR THLII T O TV R, L, ZORE
2B BERABEO O OHFHEFEN TN ENRR DT
B Tkt e 51F, AFEBR (Table 3) KRITFHHHD
BOREOMEE L L VISR BRCHALELE
D bENR,

sporozoite (DAyBIBEFHES 13 RHE LHIALIC B8 1T 2R
ok L (Table 4), Fig. 33HEBETRLT
BRI RO T2, T DORHEN D sporozoite 1X12KE[E D
FHUH (lag phase) #H L, v T24IR5H (%12~
36 WD) e EAICHETE L, BEF LR BT LEMOK
A, T o HAFHEBEE L tachyzoite XN bradyzoite M
ALHLNICEROTWS, 1REIZRICET BEHICS
WT % sporozoite 1312.55[# T, bradyzoite ?D15.5M8
% % tachyzoite @ 10.0BFEILENDH Y, Z OHEFEHE
EE 1% bradyzoite &N tachyzoite 12t LTENENE
HZE (p<0.05) %W 7z, HEiL Fig. 4R} 5ik1E
FHIz>WT % sporozoite, tachyzoite KU\ bradyzoite
XEhEh1L5, 4.5 RU21.0KRCEREFE THo
Iz,

T. gondii DFEHE L RFEEORRICIE, BEX
FRBOHERENRE X 2RH>TWS, LD
TRBEEFOFE MR, #lx1F toxotoxin (Weinman

and Klatchko, 1950) DX 5744t %, /) JF—
A, eT7vun=F—FEnRARERT Norrby and
Lycke, 1967) 72 K OpEH 2BV T3 HENCAEYR D B
hane, E@AR SRR, AR O IERE
BERMBEOREICEEL, KR (53R 0FENXK
TRIEEAREEE O LEZ LN TV (Kaufman and
Maloney, 1962). AFEE» & 2 AMEIX tachyzoite,
sporozoite, bradyzoite DJETH L, HAEMKEUYAIE
FHiX tachyzoite, sporozoite, bradyzoite MDJEIZHE <,
FHEDS (1976) 23< ¥ A TRE L7z Bv BROFRIE DR
BLiziF—B L7z, FIiz bradyzoite HfE~ 7 A DK}
DAEBRL, BERRCBTLLZL (D, 1976)
1%, bradyzoite DR AR UBEFENE M & e L TIE S,
RIBFEZBR O EVWZ L LBfREDZ LEXOND. T2
bHEFRARBAkME D DREREODIRNWT L E2TRR
L, &V EWRIEAE & B REE 1318 I R RIKGTHE
WEORENRABE S 25 b0 LEL BN, TOMICE
EOIEMMAPHE L, REMICIEBOFEILTFNI 21T
RS h 200 bansv, BRI X 208 T
B L7 S B AY, IR R OSEE 20 2 TR VR
AR gM) ZEAL, TORDJRBEHEFR
BE DRV N LIZHR LIAD b TREREBICBITT 5 &
LYEZOND,

Toxoplasma gondii O BERFICEIT 5 EYLI oocyst
2 X B RBE D AR DO —Bh & LT Beverley #£ spo-
rozoite @ FERAPVRAN I BIEME #BFET 57w, <
v R MRS (L-929) 12X B in vitro EEREALM L
7z. sporozoite VXFREL oocyst 7B ANTLAYIC WS+,
HiE T L LEB~0R AR, SRBIE OHEFER
R ORBHIBIE 21TV, kO FHEIC X % tachyzoite
%O bradyzoite DAL & HEFHME L 72,

1. sporozoite {2 Atk 3HEE LIARIICRT EE
BORBEHRIINCELE Lic, TORKRE, Bl 6 R E
To sporozoite DHAMAEEEIT tachyzoite & IFIFFER
<, bradyzoite XV 3@EEE R L. LaL 37C &
Rz Tz 6 BERIKRE L& sporozoite X4 LR
kS Seli

2. sporozoite DOYZUGIZIIT B EEREHT, &
1EEOSRKEE Ed D3 EM% 24 RHITH Y,
36MMICIE m ¥y b BIZBIE L. T ORHEBHEBIZ
tachyzoite X V3IE<, bradyzoite X Y &h o7z,

(14)



EFHMBEBIE T sporozoite DHFANNEHIEIC X
52588 vty MIZHO—ODH®ICL DT L ¥R
ol

3. sporozoite DI LAMANIC B 1T AEFEICIZ,
FERSNERA LA 12 R OF B (lag phase) 235D,
Z D% 4RI DI Y SRHRENICHETE L TREH & e D
—7J5 tachyzoite 2T bradyzoite DFHEM xTFhFh
SEERIIAKR O 24 Bl TH o7z,

sporozoite, tachyzoite &' bradyzoite D IEIffX
Bk zhEh 12,5, 10.0 RN 15. 5 Tho7-.

B

ME#zxsicHy, WIREHKRHEEBEEKY
[ 22 A A ol 2 SR R SCREBOR J OV K 2 BGR
FLATI 407 EAR M I EEMIRE S v SR
BHERROCHEREMICRHEL 7.
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I Abstract

IN VITRO STUDY ON THE INVASION AND MULTIPLICATION OF
TOXOPLASMA GONDII SPOROZOITES IN CULTURED CELLS

YosHiTo KUSUNOKI
(Department of Parasitology, School of Medicine, the University of Tokushima)

An in vitro experiment using fibroblasts of mice (L-929) was designed to investigate the
attitude of Beverley strain sporozoites toward both intracellular invasion and multiplication as
a help of elucidating the mode of infection due to oocysts which are thought to be the infective
form of Toxoplasma gondii in the nature. Sporozoites were artificially released from mature
oocysts and time-course changes in the number of invaded sporozoites into L-cells cultivated
by stationary method, patterns of division and the number of parasites multiplied were observed.
The findings obtained were compared with those in tachyzoites and bradyzoites observed in the
same manner and the following results appear to be justified :

1. Invasiveness of sporozoites was assessed with respect to increases in the number of
parasites with time in cultivated L-cells. The extent of increase in six hours was nearly equal
to that in tachyzoites and larger than that in bradyzoites. The invasiveness was lost completely
when the parasites were allowed to stand in non-cellular liquid media at 37 C for six hours.

2. The majority of sporozoites accomplished the first cell-division in 24 hours after in-
oculation, whereas rosette forms were observable 36 hours after inoculation. The time-course
change was slower in sporozoites than in tachyzoites and still more slower in bradyzoites. An
electron microscopic examination disclosed that the types of reproduction of sporozoites were
endodyogenic binary and rosette-forming fissions.

3. A lag phase of approximately twelve hours was noticeable in the multiplication of
sporozoites in L-cells after invasion being followed by a logarithmical increase as long as 24
hours before the multiplication became kept constant. The lag phases of tachyzoites and
bradyzoites were less than 3 and 24 hours, respectively. The average generation times of

sporozoites, tachyzoites and bradyzoites were 12.5, 10.0 and 15.5 hours, respectively.
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