(FAEREEE H21% H65 411-437H, 1972)

Toxoplasma OFEERT 72V o~
XL o EERNICBET A5

N

th

7/

[ 32 T B 5 £ B JE BT 5 A i T

(B Fa47410A31H

ZL®HIZ
Toxoplasma gondii X, "ESLEH b BHEICH>
TOALKHFAEL, BEEE, BKESCHREHEER % DB
BErEETIREGELLTEESRA TN S.

T, TREKAR X UIERRA L b RR A B, v
rEImEA R &t (Jacobs et al., 1960 b ; AH 5,
1962), L2»bEh BIC X 2R 0B OF M’ S
NBIZEOTNS.

512, TLEETIE, Toxoplasma 1%, HDHLE
BETI, a7V VU ALREUL EERS XUFEHERE %
FEL, MAMORNA—V 2 FEHEiET2 VO FEE
NREH &R, ZOREIZ, Hutchison (1965)i2 k> T
EBREOMENVLINTDTHBH, FO%EL DER
# (Hutchison et al., 1970 ; Dubey et al., 1970 ;
Sheffield & Melton, 1970 ; Frenkel ez al., 1970) iz &
OTHERSIN. BEIZ 5 LARBRAERS LOFHFEE
12, AEPEFEERENSOEXESRERbHRZ L L
L CRAIR B 223 T 3.

ET, WHEBIVEHSRKICOA K KBDFENS
SNADIIHENCEETHBY, THHDOMICBTE
EREE, R, BEENOSMRIAR X, ARk
BRRIHEORBIROBIE, REZLICIEHIATY
. T, AR TIE, iS00 IERER R
OHREEBEML LT, AFEESF CEINESE LT
WBT UYLy Y (AO) AEgus—4 YRERmes
EEEALT, Toxoplasma HEDBEZR HTHI-
DTHBN, ETHE—C, REicL-oTHETS AO
BRI B L TOREHRMICOVTHRAL, KIZ
ZORFHRERICL LFWT, REERREEOBRHICER
L7=&Z5, BOTREFRERNESOR. S, Z
DEEZHETI T WL bz, A0 EEOFEERES,
BYFED ZN L PATHRICH B 2 LA TFRENDT,

)

Iy ERMICGEZE LTI 5 Z LIgikhL, LAt
ST, TOBEMOBREFBETSILICEST, FER
FmEEROHBICLAWE 5 Z L 2ol oW
T, AO BEHIOIEAXZHLNIC +5Z LICHEKEZRIE
%, F_EERIOAFSHRIICML T, MILFRIRE
*ERT, = oHEREEE LER TR OREX
lysosome BED LD TH B LBEX NI, LL_EASAHE
D—EO B LERTH B, UTEORFICOVTEE
BT 5.

HHEHE

1. AO HEHOERMBIE L T ORAEMFORE.

R i-difkix, Toxoplasma gondii RH FRESA% 3
AE®O~ Y7 2 AR L UFHBNFREER L, [ Beve
rley HRBLEK L B HO~= 7 ARHMANDO YV A MITHS.
Fioo 2 MABEKE, HREICY R MEER Zb LiRES
HTELLDOTHS. FH~Y RIT, gpe R, 444
BoOLDT (MRS, 1959 ; A6, 1959), LATHEIC
o=y RERAWE.

HILTEMSELER X NB X (HA BCG) &AW,
ZOWEZ, KR GEZ®B&EEKRT SHL —100UV),
KETANVE— (£ UF BG 12), ER7ANVEF— (A
U % FY 4), FAMSE (Zeiss, X% N.A. 1.4) TH
3. E-pREEEFET Gribler 72yt L v
Y (AO) THD. UBOMFEIZBWT, ﬁb:iﬁ@%
BRI UBEEaFEFLHAV L.

1) AO BRIOEHBIE

AO AHEEHUKIFKRE BIEMEZRABELER L
7223, T DREIE Mcllvaine #&#i%k T pH 7.0~7.5iZ
WESh.. 2B, ZOMmo FEHRELEL LTI EET
(24~26°C), AO #KRBE1~2FERETHO. &
DEMT, HROBRBRIOHFEEELZOATVWELDT
»H5 (s, 1962).
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2) AO BhLOFREEM MG

a) EiE AO RE

3, MEAkAREEZELRE S (2,000 rpm 557, LATR
L) LT, 20—Eh¥z—CEOBEMBED AO A
HAKKARTICREL T, AFREL BROBERERS
7z (pH 7.2, AO #RiEE 1 5%, =IET). RITKEK
PR A E 73y 2 - oA KRR, £E
WEEIZ 2B X9 AO &z, pH # Mcllvaine #%f
TSI L TSR L. (LS, 1962 ; Rob-
bins & Marcus, 1963). £ 7-BRREIER THO/.
b) EiE pH

B AKPAEER B E 7213 R b o ABERIEAKIFIER
Iz, %% pH OREER Y X TELHER L. AV
#ix Mcllvaine & Clark & Lubs Th 5. %72, T
DD AO BEEIHIZ 1%L L (Rothstein & Dia-
mond, 1959 ; /LB, 1962 ; 4%F, 1964), =iET TH
gLk

c) Yufamef] L BYLrE D BAfR

RH #eRr~ v 2k e 1 5% AO A RHEAKEAIR
#1: 1 RA, EFHMICERERE L, BRI Z0—
PHELTRETALHBHEOBRERAD L LI,
AO OBERIIHTAHEEEZT A T 5, tho—HF%
< U ZOMEEPNICER L CRYBEOHER 7. R
LLT1HfRE A0 AHAHKBRO»PDYIC, Bl
AHARKEREAVZ L0 EBEW o SR, <V
2 1EH-VH5FTTHY, EREICHIY, 1EHY
R=v Y VIBHAL B L R M= A£250 ug ZIRINL T2
(B#5. 1958). =R 1[LHY O HAEWEEHR
X, AEEBELTHICZOREZHW .

2. By R EOKH

1) i~ v 2 DEKE X ONEES O ZREKLHE

AL LT, RH BRB§%3 HEDO~ Y 20MEKB &
VFFBANDO L D, ¥ A & LT Beverley B4 1 »
Bo= 2RO DE AW, YR % ERE L
THEHAE, BAKERD BEIC X ZREFERPEZ S
h3. ZhzRvic, MENRBECL2HELZ
FHCHEEZFIA LT, BEMEARRS X OBk O SRR
BAKEEE R Lz, BB &I IR Bk T o5y
ARV, YA MBIUY R NABREOKEKIZLBE
By, BEBERICEIOTHRIT2EHT, RAUEEK
BErBI ok,

a) BKOBE

Bt~ 2 1Ly OREKDOEES, 1005 R OIKIBIK
iz, 5 SRR EREL, TOLEY BEHERTS

Libic, —#x~y R 3ILICEEREAL, BEEFED
FELA. R EEKOERE, SOESREEL
LT, BEFRBIVO~y RGBT oo/, R
Bk, EBRE, ABEBELLICeY R 1L 72 V#8307
Thorlz.

b) MEOHE

B~ v 2 1 LHORFEOYSy %, 0% E 10054
BOKBKPICIHRESRE V2L, ABEAIEKEM
ZTERRL L, To—Hr@EtsiTsL L bic, i
WaE~o 2 3ILICHEENEAL, #BLELTEY ESD
T A ZIAKUIE 2 B b T ELICERK L L, %X
BERB IO~y 2RI L. EEREE~Y 21T
B2V 91005 ThH oz,

c) MoEE

RGu~ U R 3 L5y D% 100fE R B OFRRBAF 1T 2D
FEREL, 15 30, 605 DFEERIEIC 1 LSS58 Y
EL, AHESEKERMLTEBRERE L, —2&%8R
FTaLLbic, fhiEr~r 2 3CICEEAEA L.
BELTRIP~Y XL ESGORME FDOEE, AEDOUE
EMATERRE L, FBCELERBIVO~Y 28E
BRI ok, BHEYA MUY X 1LHY 700
Thol. Fic, Be~v A3 LS 17 AR
m, BRHRE L, Z03% 100f5EEO ZRIFEKP I0EE
#%34rL, 15, 30, 60y DEEEMBIZEDO—E LD 2
L, BB EOLEO—MEHENSHMRT D L L HIT, 7
WE~v 2 3ICICEEANEA LK. MRL LTI, &)
DEVHROE Y ik N TEDE S DOAE 7 LT
KERE T REBERB I ool BEEY R MU, ~
U A 1L 7 ) #9500 TH D7z

2) WHLEEBRIC Xk 5 miEmHRER

BHROm Ex 25720, FLEE LT, s
FOWILER Z o> THEBIZED, 0%, AO 4K
Yua—ENCTAMBEIRIC X 2 AR H 2 R4 -,

a) HEOBAE

Bife~ v 2 2 L OfFfiEE, % ORI0EERDKIT
KIS EIRES L VIS LT, AEAeHEKERM B
L, H—¥ 2K THBE%, ZOREDOLRICH20EE
BOHLKEZIR T, 37°C T30S E LW 604MHEILEB
it LR DALE X, T Jacobs et al.
(1960 a) BIXIUREDOEIKIZ X o7z,

N Y

~7°v v (Difco 1 :10,000) 1.3g

R 2.5g

B 3.5ml

WA EMZT500ml £+5 (pH 1.2).
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YV UK :

Y 7y (Merck) 5.0g

AEARKEZMZ T500m]l & 55

E# 2T pH 8.21c K
Mz B 2o Tix, KM RX=rxF v 728 —7
— (Iwaki, S—1A) #fFEH L THE# L. HLE,
WL TriE R 4D, ARAHKTHRERER, —HEEL
B, Y 2~ ASLICEBERNEA L. BEOKY
PEIHRE LT Z R 2 2b Y, Z0EE—H
TENEER, Y 2o U X3LCEBAEALL. <Y
2 1EH 7Y oEfEmikix, $9100~20077 THo7e.

b) MOEHE

Rife~ 7 AN 2 T4 I AEFRRIE/K & % TR Z S
Y, WBRIFROBA L RAK—BEMLERIC, B
PREBEICEb L. v TR 1IEHI) OFEEY X MR
131.000~2.000Tdh 5. foFkMtix, 2L FROBEL
RULThs.

2 ADRYGE, <V AOREBFEL L UREDOER
X OTRHER LA, < U AE@EH®R 1 P AL EEKL
LDZHONWTIE, MY A PORRCBHDILLEDLIT,
TR FDORBENAEIDILDITONTIE, IHICER
RER Y EM L TBRROFEE IO

3. AO KL & mIRRRYLE & OBR

1) BABED 7D DITHRED A

AO Fhi & b RBYREOBR 2 EEREICICIET 27201
X, koW, FaeHE, AO BRIOFSE L &0
nEEL, BMERKOERSEEFPLETHS. L1,
EEIE, () FEEREIBNTEBILBELTHY, H
BEROE, BHIFMCEBRLEL, BE, BELLICH
WTHD. FIEHET R, #ESHES L 2B
5, FORERHRT IO, F—EEFOL@LIR
~OYHIZ L AZFERVPLETHD. Th b D DI
X, ik FRE—ERTCEEL 2R bh. (i) B3
BREICH7OTE, AETTIIRREFL2572H, D
FENTW D b T, BEOMIKGEBRIERTETH
5. BREOBHMERBEETZASN22H5. £
TERHENZOR, UTCRRZ4TEETH 5.

Hwiodiffid, RH Bk 3 A B o~ 7 2BEKARE
EATHD. FAEICBW Tk, BELHIE (A1,
Juncus effusus var. decipiens OBE) & FWIZH, 1F
Mz, =v ra, ¥YoIF, XI7AF, LALHIVIE
¥, pr=syirobRAR. £F, BoiE
LL T, 5%wtEr Y KAWL HRE, shibkEEE 18
B~10HME, 90% =% ) —pizfafnL 7wy — 4K 6
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BREOWFR L TRBE%, BHEITRT T 5 %ERIC1057
RREEL, Kief 1eR, 2oz ) — VT THK,
ruew7 sV h—R57 o LB TEBE L. (R,
1956). WA D EXE, 2> /XK Irw b—2T
200 p Bt Liz. MIFERTA KT RIS, B
WYICHNT L, BRERETS. BRChoTE, %
FEREAAIA Bl 15/ A0 AHEAHEKERET, Y
Fajual, &fEREg, AO Yufa bRz & R LY
K LICET, 23—=2F2TERW, 7740 -UE
Y VIREMIICTEOEGREH U TERETS. % VN
YR BicBbh T HARRIBR I, Bk REAL THRE
TH5HETHD.

2) AO FhIDEE & BIRRERR

iR mfaE, RH BRRRYL% 3 B B o~ v 2BKNEE
BGhHY, BLBENIEEL THREREEL AO B
DEREBE L. ZogEAicE, HHhEzEDE
T, WEEAREEEL (500rpm, 243) IKTHEE
BlOMBARK S % TE BETEREL, KICEDLEE A,
B, C #ic 34 L, ABIHIEE RS WNC pH JIEH
L L, B HAEWERNE, VETOBEENCIE
L, \EHEMICRET CRE, CEiX, =t (3,000 rpm,
104) 1%, FEZAEAKKEBHRL, BRRKRIAD
BRI, SEEFELL. HAEME, FHo (1958),
Cook (1958) 7 ¥izdh &%, 2=V > 1008 Hi/ml,
2 h=A100 pg/ml FML7=. BR LXUCHEIL, BFiFH
I ED—E < 7 AERICEA L TREE R RS, fhED
PERSERIS IV pH RMEICHAWZ. <R 1S/
D OFEFEEE, FEK0.2ml CHAWEEANRO-1 ml
RAEMBEE O AHREK T, AEMERIZOVWTIR
BH) #Mx72E0.3ml T, FhEh<TU R IMLITHE
L7 BEEHREE, ~UX1EH 7Y 9005 T Ho
7o, ARSERRIT, FICHEOFER I A0 BRORE
BICESARYEE, AR REE AV THEB X UEK
BEXB IO, AO BRIERTREIT C 2l
Y, LI K 2o, =mibgEH (3,000 rpm,
5~104%) #, #¥sEML7-. BEEAVWTORNE X
5z ) —EREML7ZAS, ZOEEDO<7 X 1LHI) D
BRI 6105 T, ftho L ERERKRT & 2
72, EFE<TRAZONTIE, TTEERREB IR
TR LR

4. AO BRI OEMFER I b O ML FEHIB &) ik
BiEiE, TROREIBREOY Y AEAKP XY 272K
ERT, EobEhEkE B

1) ¥E5ESEHR L AEEERIC X 5 AO BRIO#EER
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ETREREIL2BEOLDOTH Y, (HAZEHERI,
Union UM BUGREBEMSE (= =2 %) AW, fiL
FAELV XE LTI, BM 2@ THo7-.

2) AO BHIOEE DR

AO BRI TCREERTF ORI R EEI B DIRFT &
B HWNT, EEKRELTIE, AF /-, 80%=
&)=, 80%A Y 7w, —), Carnoy {f§, Bodian
%, Baker #&, Serra %, Schaudinnj%, Rossman
R, 7t by, 10%BEEL<) v, 2% NVELT L
TEFR, A2y BEKRARLEERAL, EEMKICE
F BRI—ERLDBSLICIT Palade % (Palade, 1952) %
Fwi-.

3) AO BRI oM ERRT

BEEHEEAERTA RS 52 RicEHKL, BRTT
AAI v 7EREKICE D 3HHBEEL, KEkREEDS
HETYE L. MR EERFE QD OREER L LTA
A3y VEREREY N E O LD DI, BE,
LRI AV SR AEER TORM L EbERZ
7%oT, HIETORRLEE L (Table 11). 7 42
77 F—ERHDOBFECIARI vy 7BER, 1V 7R
R)=N, TEIUBREDWNTRTHEBERIEMENE LS
KTF+50T, b, AWK KTHRLI2% I Ve
NTATE FE, 4°C, 304RER & ¥, LiEoEy
12, —AMEEE R BB, F2 3y VBEKEER
Giemsa ¥ufa Ll Heidenhain gk~ FXT U V3@ L
R4tz Z OB, Mecllvain #2E#& T, pH % Giemsa ¥
£, 5.0iZ, Heidenhain $k~< b vV VI T7.8
IZHE L7- (Koyama & Ilardi, 1968).

S EBR L LT RNA HEDHD RNase {ERR
B (Pearse, 1961), 7'V a2 —4 L OEEHRE{LRE (Lil-
lie. 1965), v YT iC X % JEEHHAER (Pearse,
1961), REfEiIcX 3=t FY »—Schiff KA ERER
(Pearse, 1961), #fby —FIC L BHET+ A7 7 & —
CHZHEE (Lillie, 1965) R E¥&BI DM, ¥,
ZREBICRNT, BRERERZLTXIBREL LTHEL
7-. RNase 1%, Worthington Bioch. Corp. HlmD 1 dD
% lmg/ml OWET, FEAKEZX Mcllvaine #EfE
% (pH 7.4) \C¥MEL, 37°C T 1EfifEA S ® /2. ¥
Y O IER TS HEER S, BRI, H6
MLD A0 TYELIob D LERED L DDOEEITD
WwWTkI ok

W LT 7 = 7 10 & 3 BERRACEVTE,
Gomori # (Gomori, 1950, 1952) X 2EEME”7 A

77 & — BRI OMREFLL LT, R—Ehic>
WTOMMBEIRIZ X5 B E B8 & 2ok, Thb
b, () BERES2% 7 AVELTALT e REE-KE
—Laybourn #IZ X % * # 7 v =Y — & (Laybourn,
1924) =7 Y& ) v EHASER (A F 27 n~P—Bhi0
FiR) —/k¥E—Gomori -8 (BT + A7 7 ¥ —
R OE). Laybourn JEick 3277 u~=y
—RIGCRNTIE, BE7 A7 7 Z —EEHEOKT %2
WAL T2 BB T, MBMEIRZebd, Sy
TATe FEESREDLIC, 1IKT3HH, 2K T1HM
DERFLEEY BT v, —HEROH%, EHIZ Go-
mori EEFBEA L7z, B, Bidoin<d, Gomori EIZ
i3, by — i X SEERIER, EEBRERAL Eoxt
BB\, £z, BIERETOBREEOETI
REhz0T, @%, BE7 x 27 7 ¥ —E0O5MIRE
DRLABNTWAIER vV 2Tk BRI 5,
ZOBHERC L 2R—UHEEF LHEL T, BE0%
LB L. (i) BEBRES2% I NVEANLT AT
b FEE—Laybourn {RIiZ X % 2 # 7 v = ¥ —KJE— (1)
FHEIC R (A ¥ 7 m< U — BHLO fERR) —RIRE O
Bifa% BRI E LTT & b > Tk 5 —7kPE—Giemsa Yifa
(Mcllvaine #2#&% C pH 7.0I2#1E) —/KgEk—7F % / —
N=Fva— =Y A HA-ER (A T7uvey—
BRI ORERR) . (i) BABRE-2% I AVEALTATE K
EE—-Gomori SR (BET + 27 7 ¥ — EHHER
KLOFERR) —=A ANV y FOIRE BHFEYE (Pearse,
1961) —#Ekk (IREBMERALORET)

4) AO FEHIDERBR OB

ZOBRSREHET B D OEHMIL, 5) AO ALK
THYVARX 7 v 7 —ENEOEBOETERS D LHE
Ly DTH5. #BlEHEE, Robbins & Marcus (1963)
ZPEoT-. E£7z, IEXRTEDOBEAED Gomori HEIZL D
BEtET + A7 7 # —ERHLRA .

5) A0 BHLCH TS VAR 7 L7 — CREORE
AHLFRIZ 3B Tix, RNase # 5.0, 1.0, 0.5mg/ml
DBWECEL 3O T h Th2ml T, AdfER
9,00005 o % #iE, 37°C IZEIAL T, A smfkic x4
% RNase D% Y685k X > TH-<7- (Brachet,
1956 ; Fotakis & Stammler, 1963). ZEFFIZiX, Rob-
bins & Marcus (1963) < Fotakis & Stammler (1963)
REDFEEBEICLT, £3EME LT, Hanks &
LAMEZAERR : LKRUZbDIZ, ATVT IV
(Nut. Bioch. Co.) 0.5%¥RL7-% D& AV, AfLiE
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EhEY 7T AHEDOENLDE X BV, i pH
137.2~7.4L L7z, *EBEELE LT, (i) RNase 25
2 WEEHE, (1) RNase #iinNEEHc RNase DBREER]
ThHd~"Y & 5mg (500847)/ml Mxi=b Dl
BV EksERE, hERE® L, 3, 6, 24, 53
DEBEFEIC BI Y, R -2FVTY —
VEIZE ST RNA OB LEEL-.

B i

1. AO BRI OEBIBRL Z0REEMNE

1) AO FRhiDEBRBIE

AO ARt —8FAMEEE: <, BmENHEE, i
AO BHRIOBIER X Ul L 15/ L D535 (differ-
entiation) {Zx LT, #ERFELEZ DA TWHREES
#T (AO BE1~2Ff, pH 7.0~7.5, &E) T
T, REREEBIVC R MERZEBHCZDLTLEY
ULz vz MRIMsRE LT, HIBER BALEIC, B
HREIZRELT, MEERRLBHICH 2. M
HOREHEIIIBLICEDOFITIIIE—RRIC AT LK
D (BLZI0KMAED), k& E100~500mp D, HEH
BEOBERIZLEFLLD TH B 2L 28D (hLb,
1962) (Fig. 1), »>Z oo Pl 1~247T
FTATHDZ ENbhot. T OEKIEEX, i
ToHREEANICIES AL TR Y, £, ZOEEUSD
MRERSICL, BESLORGELYEDS. E1-,
EEMILT, kLD AO EEHT Tk, —oMEE
MR ERNT, $TRTERRABICRET S0, hiks?
NOLRFFHZLRESTHS. FEEAOAEMERDL
SHEEMIETIE, FOMIIENIC Toxoplasma [FKEIC
REFERID D 5B, Toxoplasma HERA=HA
BlaernrZll, NITHEZILLTINERERIZK
BlcE s ((Fig. 2). ¥z MEIBEOMIAENICTEET
5 AO BhLZ, RBAEBGEOZNICHL TEEELL,
2L LT, ZoORGELOBEIXREREEDOZTN L
DRTHOM. 125L, V2 FERBEETICY R Mk

EEROIEAR, YE )7L, LEaEEE 5 ~30531C
ERT 2 EHMABRYe: > TIEL 32%, ABReRE
DHEEN L. HEY R MDA SR BN TIE, B
HMIREANE L A ET R THRBICRET B DT, BEKE
ELTU R FOFEIEBD TESICED NS, LD
AO BE#1-2®5 L, V2 MIFBLALDN, HBXM
R L RIRICREADERMERT O T, 7RISR LA
X mB. ¥£7c, @, BAKPOFRERGEKTE, pH
ERBICEEE Y, MAKE AO AFAEKEAR L DR
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BICXY, +ohReaREaEEDSD (AO BE1~2T
&) »%, BF, Mg, B CEEEAEEESEE, Thd
DEFHRPICE £ 5 R X CET RS AT 5
Lidic, LFLYL, BFLRBER RIS, Th
X, BEAEELL TEREEEOTBELLEATLRE
BT, #RoRGaEEORMOETLAN D, EEh
DRI OEAL LI, MR LIESVICLEVIAER
5 A0 DBREERTIERTZLEbhS. ZoBRAIK
X, AOIRELRBICAVWSZ LIk > TREAZERT
BTENTRTHD. Eigi, miEo FhiEErEE
THREEIIE, HAREEZ TEZRET LRICLTER
oL BZk, D%V, IS5 THEDDINT
VA E RSP FEEERCLTERT I L L BETE
5.

2) AO BhiDREERMEORE

a) T AO BE

¥, ARELHBEOEBRERASTERE, BEI6X
10%/ml TiRIF LA ETRTORKIFEET, AO i
LA ERD OV, 32X107m]l T X, MRER
£, AO BRIH BRD N BH, FICHEEZRE T
16X107/ml L33 &, HMBABEORE XS 6T HmR
Y, AO BRRLIN 2D TRDICL K 2B, O TUHD
HECBNTIE, KIFEE L EHEEOBFREEELTE
BREED 7.

T, BiE AO EEIZHOWTIX, Table 1 & 2%
<, HFBIMEK, V2N, VR ML VEHE LD EA
D3FVWTIL, AO BE1~275{E THHIFRL,
AO BRLLED E o7z,

b) =EiE pH

Table 3 & 4Rt L9 ic, FEHBE, VAN VA
FE YRR Lo mED3FEBELT, pH 7.0~7.5.
THBDBNZ &, po¥7 AO HEOEFEELELE
BHNWZ bbb, i, BERYV R P EELFER
I, BERS AO Nz 7-BA%® pH X, #izin
ZT-AEEIRD pH L RKEZX o7,

c) YefapkRi & BgsE 0 MR

Pei% 15T, TCRFELBRELE DN, FEEO
BB, REEIRECHEEY, B AO B
BIDSBNTHEICEL 225, ThERERIC, REEL A
&ﬁ@ETL,T%b5L&5I5ﬂ,ﬂ%&@@ﬂk,
EDOHBHZENEO ORI, Thbb, HEHTIE, £
BRBASRA 2 H CARRENEHRBEL TVWSDIIRLT,
AO PeERETIE, Pk 3T TICAK~ Y DB
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Table 1 Fluorescence of RH trophozoites stained with acridine orange in various concentrations

Concentration of Nucleus Cytoplasm AOI }]J)eltﬁvszzzgtflilc?:us
granules and cytoplasm
1 500 Obscure Red Obscure Poor
1 2,000 Obscure Red Obscure Poor
1 5,000 Pale yellowish green Red Clear Fairly good
1 10, 000 Yellowish green Red Clear Good
1 20,000 Yellowish green Red Clear Good
1 50, 000 Yellowish green Pink Obscure Fairly good
* Acridine orange. Temperature: 24-26C; pH: 7.5.

Table 2 Fluorescence of Beverley cysts stained with acridine orange in various concentrations

Organisms liberated from cyst

; Differentiation
Concentra)tklon Whole AO Differentiation between cysts
of AO cysts Nucleus Cytoplasm granules between nucleus and host cells
and cytoplasm
1: 500 Red Obscure Red Obscure Poor Poor
1: 2,000 Reddish Yellowish Red Obscure Good Poor
orange green .
1: 5,000 Orange Yellowish Red Obscure Good Fggéy
green g
1: 10,000 Orange Yellowish Red Clear Good Good
green
1: 20,000 Orange Yellowish Pink Clear Good Good
green
1: 50,000 Yellow  Obscure Yellow Obscure Poor Poor
* Acridine orange. Temperature: 24-26 C; pH: 7.5.
Table 3 Effect of pH on fluorescence of RH trophozoites
Differentiation
*
SBoliggroer? pH Nucleus Cytoplasm grfngles between nucleus
and cytoplasm
3.15 Pale Yellowish green Obscure Poor
yellowish green
4.09 Yellowish green Yellowish orange Obscure Fairly good
5.08 Yellowish green Yellowish orange Obscure Fairly good
Mcllvaine 6.04 Yellowish green Orange Clear Fairly good
6.97 Yellowish green Pink Clear Good
7.50 Yellowish green Red Clear Good
7.95 Yellowish green Red Clear Good
Clark 7.97 Yellowish green Red Clear Good
and 8.95 Yellowish green Red Clear Good
Lubs 10.00 Yellowish green Red Clear Good
(ésgittre;l) 7.70 Yellowish green Red Clear Good
* Acridine orange. Temperature : 24-26 C; Concentration of acridine orange: 1 : 10,000.
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Table 4 The effect of pH on fluorescence of Beverley cysts
Mechanically excysted parasites
Differentiati
Bliffqred pH Whole A0+  Differentiation beltw;eg f;é?sn
solution cysts Nucleus Cytoplasm between nucleus  and host cells
granules d
and cytoplasm

3.15 —** - - — — Poor

4.15 — — - — — Poor

5.15 — - - — - Poor
Mcllvaine 6.10 Yellow Yellowish green Yellow  Obscure Poor Poor

7.10 Orange Yellowish green Pink Obscure Good Good

7.50 Orange Yellowish green Red Clear Good Good

7.96 Red Obscure Red Clear Fairly good Poor
Clark 7.91 Red Obscure Red Clear Fairly good Poor

and 9.01 Red Obscure Red Clear Poor Poor
Lubs 9.99 Red Obscure Red Clear Poor Poor

Homogenate
of infected Pale Yellowish . .
mouse brain 6.64 pink green Pink Obscure Fairly good Poor

(Control)

* Acridine orange ;
acridine orange :

** Not fluorescent ; Temperature :
1:10,000.

24-26 C; Concentration of

Table 5 The infectivity of RH trophozoites in the infected mouse ascites after various
periods of storage in acridine orange-saline solution at room temperature

Suspending fluid

Storage period

No. of mice dead /No. of mice

Survival days

(hr.) inoculated*
0 3/3 4.5 5.0 5.0 (4.8)%**
1 3/3 6.0 6.0 7.0 (6.3)
2 3/3 9.0 10.0 13.0(10.7)
3 2/3 10.0 10.0
6 0/3
Acridine orange- 12 0/3
saline**
24 0/3
36 0/3
48 0/3
72 0/3
96 0/3
0 3/3 5.0 5.0 5.0 (5.0)
1 3/3 4.0 5.0 6.0 (5.0)
) 2 3/3 6.0 50 4.0 (5.0
3 3/3 4.5 5.0 5.0 (4.8)
6 3/3 4.5 5.0 6.5 (5.3)
Saline (Control) 12 3/3 4.5 4.5 5.5 (4.8)
24 3/3 5.0 5.0 5.0 (5.0)
36 3/3 5.5 5.5 6.5 (5.8)
48 3/3 7.0 7.0 7.0 (7.0)
72 0/3
96 0/3

* The number of toxoplasmas inoculated is about 650,000 per mouse.
** Concentration of acridine orange is 1 : 20,000.
*** Average days of survival.
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Table 6 The effect of distilled wate
Trophozoites (RH strain)

r on fluorescence of Toxoplasma parasites

Storage period

Fluorescence of trophozoites

Materials in distilled — No. of mice /No. of mice
tested n distille Nucleus  Cytoplasm Acridine orange dead inoculated*
water (min.) granules
Ascites from 5 Yellowish  Yellowish Obscure 0/3
infected mouse green green
‘Whole liver from 15 Yellowish  Red Clear 3/3

infected mouse green
Cysts (Beverley strain)
. Fluorescence of cysts .

. Storage period . .
Materials PRt - - No. of mice /No. of mice
tested lvleatdelﬁn(lxlr?idn.) ZV:t(s)le Parasites in cysts infected inoculated*

Yy Nucleus Cytoplasm
Whole brain £ 15 Orange Yellowish green  Reddish orange 3/3
infegtee d l;igilserom 30 Orange Yellowish green  Orange 3/3
60 Orange Yellowish green  Orange 3/3
- ¢ brai 15 Pale orange Slightly clear 0/3
frg;ngoignefr; ac:: domo‘r_;len 30 Pale orange Obscure 0/3
60 Pale orange Obscure 0/3

* Three mice were each inoculated with ascites or tissue homogenate after the material was kept

in distilled water for designated period of time.
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Table 7 The effect of digestive fluids on fluorescence of Toxoplasnia parasites

No. of mice

Structure of

Fluorescence of parasites
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* Three mice were each inoculated with the tissue homogenate after the material was kept in digestive fluid for designated period

of time.
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Table 8 Effects of storage of the infected mouse ascites on the fluorescence and
infectivity of RH trophozoites (1)

Storage period % of parasites with No. of parasites with No. of mice /No. of mice Survival
(days) AO* granules in all AO granules injected dead inoculated** days
parasites in ascites into mice
0 90-100 8.1-9.0x108 3/3 4.5 4.5 5.5 (4.8)***

0.5 90-100 8.1-9.0X10¢ 3/3 3.5 45 4.5 (4.2)
1.0 80- 90 7.2-8.1X108 3/3 4.5 5.5 5.5 (5.2)
1.5 80- 90 7.2-8.1X10¢ 3/3 4.5 4.5 5.0 (4.7)
2.0 80- 90 7.2-8.1X108 3/3 4.5 4.5 5.5 (4.8
2.5 50- 60 4.5-5.4X108 3/3 5.0 5.0 5.5 (5.2)
3.0 10- 30 0.9-2.7X108 3/3 5.5 6.5 6.5 (6.2)
3.5 10- 30 0.9-2.7X108 3/3 4.5 5.5 5.5 (5.2)
4.0 1- 5 0.09-0.45X% 108 3/3 6.5 6.5 6.5 (6.5)
5.0 0.3 -0.5 0.03-0.045x 108 3/3 6.5 7.5 7.5 (7.2)
6.0 0.01-0.02 900-1, 800 3/3 8.0 8.0 8.0 (8.0)
7.0 0.001 113 3/3 9.5 9.5 11.0(10.0)
8.0 0.0003 23-30 1/3 9.5

* Acridine orange.

Temperature : 24-26 C.

** About 9.0X 106 parasites were inoculated into each mouse after storage of ascites for designated
period of days.

*** Average days of survival.

Table 9 Effects of storage of the infected mouse ascites on the fluorescence
and infectivity of RH trophozoites (2)

Storage % of parasites with No. of parasites with No. of mice /No' of mice Survival
period AO* granules in all AO granules injected dead inoculated days
(days) parasites in ascites into mice
0 90-100 5.5-6.1X10¢ 3/3 4.0 4.0 4.5 (4.2)%k*
1.0 90-100 5.5-6.1X108 3/3 4.5 4.5 4.5 (4.5)
2.0 40-60 2.4-3.7X108 3/3 4.5 4.5 5.0 (4.7)
3.0 5-10 0.3-0.6Xx108 3/3 5.5 6.0 7.0 (6.2)
4.0 1-2 0.06-0.12Xx108 3/3 8.0 8.0 8.0 (8.0)
5.0 0.02 1,200 3/3 9.5 10.5 10.5(10.2)
6.0 0.005 300 3/3 10.5 11.5 11.5(11.2)
7.0 Qrkrk 0 0/3
8.0 0 0 0/3
9.0 0 0 0/3
10.0 0 0 0/3

* Acridine orange.
** About 6.1X10% parasites were inoculated into each mouse after storage of ascites for
desingnated period of days.
*** Average days of survival.
*dkk About 400,000 parasites were observed.

big, EEOMEM, ThbbREEOKTHRELD,

8 A HICIE, AO FARF BRI B ik30~407 D
SbbIhlMELkY, B~y X3 2L 4ERKT
55X ot. ZOERTO=T R 1[EH7-) DR
FRFEH T BT 5 AO HhifF
ko HBAR» SHETE L, ERIC-Y X1 LhT

B 9007 TH B3,

(56)

Temperature : 24-26 C.

DicHEES Nz AO ERIREE{ADFELL Table 8 (2
RUICE D I27%. ZORE, AO BHRURFFRAEHRED
TR &~ ¥ 2~ O BYAED FHRM & 23, 12IFFAT
BRICHBZLERLTVS. ZORRTOERIZ22.5
~24.0°C, FRERBAAAIED RIKRIFIRIE pH 7.9, KT

DFhE, pH 8.5Thoi-. LIERBROBE, S5
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Table 10 Effects of storage of RH trophozoites in saline on the
fluorescence and infectivity of the parasites

Storage % of parasites with  No. of parasites with No. of mice /No. of mice Survival

period AO* granules in all AO granules injected dead inoculated** days

(days) parasites in saline into mice

0 90-100 8.1-9.0X 108 3/3 3.0 4.5 5.5 (4.3)%**

0.5 90-100 8.1-9.0X108 3/3 4.5 4.5 5.5 (4.8)
1.0 90-100 8.1-9.0x 108 3/3 55 5.5 5.5 (5.5)
1.5 70-80 6.3-7.2X1086 3/3 5.0 5.5 5.5 (5.3)
2.0 60-70 5.4-6.3 X108 3/3 5.5 7.5 7.5 (6.8)
2.5 40-50 3.6-4.5X1086 3/3 5.5 5.5 6.5 (5.8)
3.0 1-5 0.09-0.45% 108 3/3 7.5 7.5 7.5 (7.5)
3.5 1-5 0.09-0.45x 108 3/3 7.5 7.5 7.5 (7.5)
4.0 0.05-0.1 4,500-9, 000 3/3 8.5 8.5 10.0 (9.0)
5.0 Qirodok 0 0/3
6.0 0 0 0/3
7.0 0 0 0/3

* Acridine orange.

Temperature : 24-26 C.

** About 9.0X 108 parasites were inoculated into each mouse after storage of RH trophozoites

in saline for designated period of days.
**k Average days of survival.
*xx% About 400,000 parasites were observed.

BKETE 8 HUEOBMRAPLELBbh 20T, <
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FOFERIE, Table 9 0T & K, HFEEFEH6HIZ
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BRI RAE RHE T, B~ 23T _T4&%
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B oM ETHERCH B L 2B, ZoRBRFOE
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8.7THO7z.
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7-. Table 1043 X 512, Z DBREITIZEANEED
BEIV2RYVEL, RESHE2DS AO BRAMRFFR
HIZRED 2L Y, FFICER-E~Y R TS TAEKLT
W5, LE2R-2T, AO BRRFEREOGHOTEL X
V=T 2~ BIERPRED KT 01X, FEABRTERIC
K BRBERDRDATIED DA, RV ETHEEIED S
5. B, 2RBREBLT, £~V 20BFARK
BRI RO, TATRETHOK.
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EEHERT T A0 BB, FR—ERETO
PERI% T BT SHRENERORE Y 2R LR
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ZRER L. (Fig. 13 & 14). (7-&MAFR—HfE%8%
FTB5Z LIk Y BEERIC L OTED RGELNL, *
DEFRBAOFE—FHEEL L THEBEHRTLAD S
h7- (Fig. 156 & 16). % L THEXER THRERDHE
WEZAERY, WEERTIZ AO KRDATHTH 2RE
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FIIHEANLSECD L VAT, AFATEE»I
L, BNEEH Y 0EREREL, BAEEORE
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REDOFEIC» 2D LT, MHEEFHRICL SO TRDHE
BT, ZOEEEEERTLARD Bz L8 TE (Fig. 17
& 18), MEiEESEIR THRD T, MHEZEHR TIIL D TED
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—f%iz, EE#TIE, BEEEREDLODEREL’ M
bBZ L, HEOIHENIDIZ A0 BRI ZEDIZL
S B, X1, HhorL® AO YeaBEEENHEATY,
BEEBETHETZ»5, XY A0 BEIIFAEDIZL
W, BEOIWEEIIZ & A FOBRERTHEDLNS
2, TVEATATFTE FEARI v JBEKICBWT
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Table 11 Fixatives and cytochemical methods for various organic substances

Substances tested Fixatives

Methods or reactions

Buffered formalin or

Nucleic acids osmic acid vapour

Pyronin-methyl green method (Kurnick, 1955)

Carnoy, Bouin, 80% ethanol or

PAS reaction (Lillie, 1965)or Alcian Blue 8 GS

Carbohydrates osmic acid vapour method (Lillie, 1965 after Steedman, 1950)
Lipids Buffered ifi"rv‘;‘gg‘l‘r or 0Oil Red O method or Sudan Black B Method
Proteins 100% Z‘C}i‘g“‘?;p‘(’fur Ninhydrin-Schiff method (Yasuma & Ichikawa, 1953)
Unfixed or Laybourn’s method (Laybourn, 1924),
Volutin osmic acid vapour Wachstein’s method (Wachstein & Pisano, 1950)or
Neisser’s method (Takeya et al., 1959)
Acid Unfixed, acetone,

hosphat 2% glutaraldehyde or Lead method (Gomori, 1950, 1952)
phosphatase osmic acid vapour

Alkaline Unfixed, 70% isopropanol,
phospéil;rtlase 2% glutaraldehyde or Calcium phosphate method (Lillie, 1965)

osmic acid vapour

Table 12 Cytochemical reactions on the granular structure in the cytoplasm of RH trophozoites

Staining reagents

Characteristics of granular structure

Substances or Cvtochemical p
tested reactions used yrggcteirégca Colour Number (;Se Remarks
Giemsa Red* About 10 0.1-0.5 Throughout the
cytoplasm
In the periphery
. . Several 0.05-0.5 of organisms
Carbohydrates PAS reaction + Pink or less Digestible with
saliva
Lipid 0Oil Red O + Red Several 0.1-0.5 Extractable with
1pids Sudan Black B + Black Several 0.1-0.5 pyridine
Laybourn’s reagent + Red* About 10 0.1-0.5
Volutin Wachstein’s reagent + Brown-black* About 10 0.1-0.5 Thré)utgoh(l):Stmthe
Neisser’s reagent + Red* About 10 0.1-0.5 ytop
i . hout th
phoﬁ;‘)(l:ql;lt ase Gomori’s reagent + Brown-black  About 10 0.1-0.5 Thcr}(r)tuogpIZ:m €

* Metachromatically stained.

WO BEREERRD b, LT, ZOREE, b
5ML®H A0 TRELTEWTLE MR THLRELT
5. RIZ, AO FERHRERAE RO FMSIEARZERL,
254 KSR HA=F5 2O LY Palade K%
BALT, WEERT T, BEEN®RICR T5R— AO
SRR BER U7, CoEMSEOEERESN DT
L xao7- (Fig. 19 & 20). FiE@sstRoO#MET
X, BRI o TH A BhiEEo T 5 TEHNIRY
o7z,

3)  AO HERID M LAY

Bk, BEERDRITE, ARy 7ERES
NENLT AT FOTHEDHERE X  EhBE 2 RTT
BT ENbIODOT, KIZ, ThHDEEREHANT
BEE L, Bk ofia{bFiRat & 3 2 o2 7R, ko &
5 REENZ b, Thbb, BEOMILEREE
KIEROEA L, 23y VBEKERAORE & THER
L72e T3, HIBNEDEORFES, ATt 2T R
— B LToRREN 2 B, Leato T, AR Iy rEK
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BHIEBIE IR0 b e hoiz. Table 12 Th213 kD
12, ERRLStoME MK LR T, —hikbi
DITHER T 2 ERKIGHE o meg s, M, kXX,
BHREDET, WFhd A0 BEEICEBILTW5.
7272, PAS RUSTHDH S 3 EAEERE, BLIC
BEETHICHEETZZ L, RESHIY LIEOL
DAL, EELRLRTL AN R lh s, oKk
TRBW bR E OFREIR LK X 5 i Bbh
5. eB, HHALH AO THRE LD O L ERED
bODORIZ, RIS EDETEN DT,

WA, HIRAL I L 3 EEREICE O T, M
BEAR L ETHIREL TERO#, 27 —-Y X 0 ixTL,
BY %, BUOR—HBIEETICELHL, #RT5.
DE Y [FA—RENOR R E BENICBET S Z Lic
&£2T, Laybourn RiCX 2 a CHIE+TZ 2 # /n<
TR GRG) X, Bk T+ 27 7 ¥ — PR
(B#Be) —%+5Z% (Fig. 21 & 22), Laybourn
WRIZ X Y THIE TS 2 # 7 v = ¥ — BN, Giemsa
PV HETE A ¥y v PR (RE) &£—B
$5Z L (Fig. 23 & 24) % EOffE#% 2 7-. Laybo-
urn Jefa Lt Giemsa YufadHBEOBPEITIE, RIA,
BREDOELLL A 7 uawY—DERAIRATEES
DLW, ATRETHREL-RE, —ET+ N Tlie
WHEZBI R, ZECHE LI L 2HRLTHD,
BYEIZAY, WREORERRET 5 L 98D
oo EBIT, A4 VL y FORBIZIS>THRDLUSKRE
BRIO—ERIX, BT + 27 7 7 —ERISHEMH 2R
L7z (Fig. 25 & 26). 223, BT+ X7 7 2 —+i%
HOWEEFEREL TR o tBERD—>, T742b
b, E¥~ U AFHBEOBKIELR TD Laybourn #$E
X Gomori HEOBEBRETYH, FEBRELLRILE
ED %, FBREEORbR THRNWT L 2 RERLT-.

4) AO BRIDIERFRDOBIE
ZDBEIZBWT, Toxoplasma HBERND AO FEHIANS

(59)
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JERT2HE 25807 (Fig. 27 & 28). Z0HH45
L7z Toxoplasma BFIZH LTI o7z T + 2
77— ERERBRICENT, FEERESEEROELD
R (Fig. 29 & 30), WEHMIOEABREILITLTE
TBIENREN. T, BEVRALVTIR, ZhiSt
DHEFIEE TIRAT 2 b 0D bhkhot.

5) AO BELZXT 5 YRR 7 LT — CAEDRE
AO FBRLIZ*+ % RNase mEE%, &ERICI-
TEE LR, EA%6HME TIX, A0 BRNED
b, ERHLELEROMICEIRD SRR,k
F—#f@%, ta=-2F V7Y — Lt X 5T HiE
BRU7-AS, SEEREE L EILEM L OB TEERL, WTh
bRATRORFHE O T, MRED REARIEEL
7z. 6FERILLE RNase %o #7-#Tid, LB IV
BHEREOHBENE L 250D T, RiEY L Ex E»
SRS LIz,

£ =

1. AO BRI ERIBE & ZOREEMH KR

HAFEMEERIC X ST Toxoplasma R HIEL 7=k
PILEH Db N 4h®  (Rothstein, 1958 ; Armstrong &
Fulton, 1959 ; /ML, 1962 ; 4%, 1964), RIEEA
Toxoplasma WFE_ LIRS TENIZHET H 52 2
mohdXoicikolz. FEHIX, Toxoplasma HED
R, RIEZEATSZE2EMLE LTHRAEER,
ZOMIENIC, HR2 AO HEROMBETZZ LB X
VCEDMoE &« KD 5mR 522720 T, +TICEFDF
REBRBEORR LR U2 UMLB, 1962). A#EI,
ZD%, T, EREROMERICHRCEEKE L O TER
L7c—EDOEDHERTH S 2S, £7, EhicETs1
MBI L RAKGORFTFICOVWTERT 5.

T, HARE ORE, AO MEE1 ~27f% pH
7.0~7.5, FRTORBERERMHLELON, ZO&NE
TTR, BEARRERSERS IO X MlBEE, &)
21~ 2500 aRHETERRREELE R T L LY
i, WE L LICEOMBBENIC A0 BRI OFIELRE
5. ElZEMIREOSHNG BIFTHON. LrL, ¥
2+ DOBEE, F—RET CYaERE 5 ~305 LIEE
LTY, EELSREELIRO N TREICLEESZ
LEHmEIDIZ. ThiX, VA NEDCEEICELS AO f
FROTWMABEDIEDIT, SEBEOFIEIC LS Bk 1T
HIY ~DOHACREDEKT b—HLhoTNBLEL
bhb. £IZT, BEL1LHY ORIAFEDLEN
RAERIEEL T TREELBRL Thk. 18k,
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TDEIZOVWTEHLL - REIHEY 72 <, Strug-
ger (1949), Robbins & Marcus (1963) & DREIEL
RENDBETHD. HE, HERADTHTT, MiaH
il VIRERBREERICHEITHOTHOT, F—
BEOGFRICH LTI, PEMiar SRRl
I VBRWENRRBEETILERITVWS. 22X VERET
DX, HRROL VIALBREICHEFTILVSDT
b5, EHEORRTS, REBERHRS, BILICX 288K
HHREDEREREDT L L, —EFENICEEIhZH
HE D D WITEEHEERE L 23 L, BRABAV T
FTHZLERDE. ZORE, ThHOED pH I,
WTFh b EERERETHIHFT VI ICREEET L
25 pH DOEELIBELIT, A0 KEEEICEMT
BT LILEOT, REGHEFEY LD L. BEIHF
FEAREETRTEDIE, 1LY H5—ERIUED
AFEPEVRENLILERD Y, BED D WITEEME
OHINE, FEAFREDDDO A0 LERIHLT,
FORBMARARREZELTLOLEDLNS. Lo T,
EEROREITH o TIE, ERORERARELZEZEEL
2o, AOETZLEolmLTnE, HFEREARE
KOLONEETCHBLELS.

ETERD X 5 B ARREREDH T, Toxoplas-
ma ORFERBME, VA MIBMED ZVEVRA MY
N, EERBNBETL, FORGERADOEILHFEM
DOFEREHIRL L XBINERET B 5 WO FEEIE, FEXS
Tozoplasma DBRYHERE & 2V ITEEERNBITORE
BT 5 LicF e mERHEICRY 5 52 L ETHA
SHD. ZOEOBRERCOVWTOERIRET 5.

Wiz, AO Pefapkfl, BFREEQBRIZOVTO
A D, AO Befatid, BEORYEENSMIETT
BZNDT, TXBRFESHICEEZOMONEZKTHE
Lb3RETHS. EREHEOBROGHETIL, FEHK
Y T b T, BREOPREHEDICEESERL T
b, WICELWEEGEZREDBEILENTE, LrbIo
FHEICED L, B TRBEOGR TEKEENRTIET
DD, AFRBEESAKBRARSICBI R, EEOH
WO LIS BRECBENTES. KEF (1964) 220 )
X 5ic, BHEKRAH%IFTILD TRERDERICHR
2LVH DI, FEOWISRINKRICED L) EIR
TiEel, REAAVERIC R 5 L EKREEDbh
5. BEEORBRTIX, AO XA LERFNENE, K
FIREAERIIAL 258, FICHME O BRHEE O
BEEEDIC K RO THIENSBNIEES 2D, U X

~DOBEFELIRT T2 4L, BikEEoREER 2R T
ZEVEDLRATNS.

2. JRYUEERA SR OB

AO ARt —SNBEWEHEIZL B Toxoplasma O
RHICOW TR R Z o7, £, Rt~ 7 2026
By L7z L 2, BLICIEA?SHEE TS Toxo-
plasma \ZXD2T, ZOREINGFGLRLTWEEBZRIDH
5. BMERND Toxoplasma DA &AL,
DX THERENTERERA OO TIIERRBE
x b, FORERGESY 2 MK, BBE
DB ZFF\ (Stone & Manwell, 1963 ; Ak,
1967) ©T, ETHEBAREIC L ST, MEBAREIIT
R KEMNEREOARERBT AL 2ERLTE
BREBI ol TOfMFE, FKEAKLEIZXST, HNE
BERCFEERL, REMEREFEOLERBTESZZ L
a0tz 0T, T0XHREROEAITE, EMC
FsroT, ERFHORBKOEZB I RS ZENEEL
W, FEIEKE 2B AFERZ, AAEZOBE~NDEEN
FLENWEEZ -2 THD. AO Yufaig, RS
g O T, FREELEIDNKREICHELOT W L A, ED
AO BRLO S BNTHICEL /oD TL 3. FLTIhER
BRIC, BRELFBL TV LWV 2L+ Ticd<r
R, =7, B~ v ARKOKBAME T, Bk Hik
D A0 BRATEDIZL K RY, FHEED=Y Z~DRK
PREDHEE R EXFO SN LR L7, ZOWmE
%%, Robbins & Marcus (1963) OEzx #HBEIZ LT
RO XS ITHEEL THI.

Tihbb, BEOEAE, —EoAKEETHHT,
AO efatg LTS < 1F, AO ERINHLMICED Hh,
mEFAEETWZLEDRS. Z0RIE, HRERNIC
BFEL- A0 %, BYL L THEBNCHRT 23 n
BB, HEBEHRIC AO DEFEIBZ LT AO
BRLOREAD L HITH LS.

bz A0 HERENHL &, S A0 RIS H
AHRZRWIE EICHIREARGRE I RES. Thixg
ML Tn A0 RFEDCHEENTLEL ST, Mg
BREECHERT S X5 oL BEh3. 5L
TREETIX, AO oFMENHEL BiFICH ZLizie Y,
FBEAEZ R L UREEOET 2 2 h{FERIcR LB
BEnd. BEOHE, BAOKBKLET, BEbICH
FIBRWEEEZZT, AO PRERNCEETERV LS
REEIBERICBZST2L0TRARAVWLEBbN,
Di=diz A0 BHEERNICALE, A0 BRI ORI H
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Wiz, EBE, BYEEHEN?LS, BiEERHET 556
EMRH BTN, ERICiE, Toxoplasma {5 DEEVDS
HOLALEOREE, HRRLEPORHBI S BEEZRRT
% (Krause, 1955 ; Jacobs et al., 1960 b; A D,
1962 ; Work, 1967) SEX H Y, KEDO REZUET
X LWBEWATHD. TORMDDIT, HHEICX
2T, REOHMENSTEBRRTLEL OBREEZHEELT
= U RZHEEL, RHEREAD I D LORABT TIK
RERTW3S (Jacobs et al., 1960 b ; Work, 1967)
2, TIZTIE, WLEICEOoT, ETREOMEN SR
PEDE, SREFEMESEC IoThEOKRHEER I A2
5L\ MHEEFRRT.. ZZTEERZ LIX, Toxo-
plasma FFEEIBEPBREGEBERICS L TIERFIMES B D
TEWEWHHEE (Jacobs ez al., 1952, 1960 a; #Hj
iR, 1957 ; A4, 1967) TH Y, /MUbH (1962) 23T
ICIER L 72X 91T, BRESERIC X o TABRETRD I
AO R, D5 VIZEEIET RETERD HH
72720, MELSE, BEMELFRaOREREL
#2578, FEORFINTEY, BEOKRELEECR
BLEWHHEELAFTEZDROIT, BABRICIZ%
FRAERBICEL TiE, BEOEEE TESETET
TRAEVEWVWSIREIDHETHS. ST, HLEHAIC X
5 RERERBROBEENP S, FERHGEBITER LY
LRWHWENTRN Y X MAIBEOEE L iz, M) TV
I DRIV oRBRZIRTL, REOBEMIZIRE
FOFERILEE L2V, VY Y UERORE, HiL
603 E TIREEL T ZA~OBRGMEEFHFLTEY, AO
BRILEEFELTWT, BEIREEEERL, thokiH
IEFRELHLMXBILY 5. Lo T, KEOFE
ORI REERET I, BBOERKE MY
7y v T30~60%y, 37°C TR, #AFERTHITX
{, BUERTHITSLITBREERZ2ELTHSS.
7o7Z, WERO MY Y% AO R B I 2D
L, —HORETHEABCER T 2 b 02D 5L
», FhTYH, TORRMAAREENE L HEOEREHENL
LTHRELORIIBES THS.

& THENFEMSEEIC X 2 RYREN R R ORI ICBE L
Tk, T T/ (1963), 45BF (1964) 72 K O#EMN
b DN, KL, 5 2R BREEERD TREOER %
R, ETEEERC L 2BROBE, BEFIT—HAH
RGBS, RENOMBBEETHE Lic (<2
D, RHEALWIZERN L, Y REVWERIX O,
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DL LTWS. ZOZ &, BIbR<3XoiC, #F
FELRRLTWS LI AT, BEERKTIIRES—RKIC
FEL, BREEIRHERLE 221300 T, BER
DR L FBICHEAT I, FEMRLE fikL 0srh)

LHREEE 22D, Licai o THEE R, HAEEOWE
HBENTHREOBREAREO-DITEITETHS. 5T
FIRI, AFRSLLEE IC X 5 BEEREzTHL TS
Y, EO&HE, EBEREEMERECONTIE, BROLRE
HORBRL—B LT3, RH BB~ v 2fF & o
BERHIRIC AO (1 :10,000) #&ZHNx T, fE3dpymEko
BEEBI R oER, £k, BEANEREICRITS
FEERGEATRS, BEEIFHHERITE. F
FENRTTIRBREZI O, T REAIIE, Fioh
E—ICdH 7= ) ORINEFEDOEZHEVEET, FHROBEE
RS BIRDTFET 2 H/ARIT, HEAREEET S
DICKLELRAFEIL, TR ETBThObBZ L
Z, BELARFhE RS2V, ZoEAITIE, HekE
EHLT, KEDBHRET AW TR L%, =R
ToHEETIE, BERANEEENZEL, BEaEEois
EHTLERRLTND. :

3. AO FEHLL BERYLHEDBEMR

EHOERIRDITEEREAT 5 L, Addkian
D A0 BHIOHER, ZOMOMIWIEEIEETES
bz, BEOBEELERICBI AL TERTHY,
ZIZIEEDT, UTFRBR<3X 5% AO FEhrL hikRK
PREDBREFHEMICRAT 5 Z L3 TE . BIeHRE
DHBFTOIOL ) RBREY, SAETHALR TV
W, BIRIZHTVITEUR 2500 UDRAELTRLD
X, BEORGEIFESREBIZES DT, b LRERA
25, BERIZEEE L TW BRSNS RICBTT
DHEMBDH Y, BREORERENTINLTHD. HH
L7 OREIE, 120 CEdED 220, HBEMSE THE
LT—HENIZ 1 AW L 2HECKEDHEDLhZZ L, B
I, BT 7 4 VYR ERDSATREA 2 L D 2 fic
BETHLOLLT, 4 (ITH) BEETHOE.

AO Fihr b MR RYEDBIRIC D TiX, AEBRLEE
FEU T, BRRICHES BRI ko MR 0K TER
X, =7 A0 BRERYEE O FIRER L3RV ETERIC
DT LPhbrot. FLT, BHITZ OEBHERE Rk
ERERLD 2B S, SHEIC I TIREREICYY X
EEELIBL, T DX RlfkE KRB ik
Bb, vUREWETILIRELALRL, HoEER
BOHICE ST, 22X ) 2BEOESE & LICHEER
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MBI ENTE . RIFRICHEAK L EBEHEKD 2 %
oD, HiE TERREERE T TO, 7, %ET
BrbxY 77 A<HORR, 50 E b2V FTI~D
IR B E LT, KRS & EEBRET 256
FFRLTORFOBER, ThZThEKLL26TH
5. EOFERT, AR TOREOEBRET MK
IZEWE Wb TWB2Y (Jacobs et al., 1952 ; HR,
1957), ZOFERTYH, BRHBEOWHEK, BERYEED
T2, BEARICRBT 2HAL VLB ETHDHZ &N
FHohis. Lid, AO BEREEZBEOHRENET
HE &, <7 A~ RERYLEE O TR & DF DR
SEAFERIE, KRE LTZDOBRAICLHALLTHDD
T, bk X 5 AEREBRICBIT B RIEEFEOHBNCEE L
Th, 20 A0 BHOWERIFIATEZLDEEXD
5. Table 8 o B{ARIFHIM 8 A DT, HHd THEK
DERR R RESEMET,. B~ v X DREBIE
DE S WFI S D7, BIEDETE L BYEEOF &L
RERILLDEFEZORAVWDE, TOMICETFOTH
PHEELTHLAREETRAVWEEZ TV S.

4. AO FERIOARE

AO Afkgefa—8BMBEEIC 15T, Toxoplasma
¥EEICAHINS AO BROAREIZ oW TiX, #&E
Sk, AMIAENICBNT RNA & AO L oA,
FERIGRER Lo 7o b O L ORI AR ShTE R (bl
5, 1962) 2%, VTEFERIFEHIAS lysosome I[ZHHY T3 &L D
e D EEERFEIN X 6 TS DT (Koenig, 1963 ;
Robbins & Marcus, 1963 ; Robbins et al., 1964 ;
Allison, 1967 ; Dingle & Barrett, 1968 ; Norrby et
al., 1968), ZDHRDORFEMEL DD, ARERIOARE
IZOWTEBZFE L THL.

ZZTEY, AO KX 2EMFRICIA T, HESHR
BIONFRESERD BERIC LS TH LT ooz &
3, AEHERRIC X o TR I RAERLE, ARERZ K
ZHIBENEED—DTHH ENH T LTHY, L
b, T L b EO—ERIX, AO ALERFTO A dikANIC
FTTREDENDENI)IZ L THD. Robbins & Mar-
cus (1963) (%, HeLa HIRZZ{KJRE AO THM%, &=
JHERRT AO NERIZ IR B 0IT, fFEESER T,
[FIEERLZ D RN BTSN, FHED Toxoplasma
DBFARITFFDED 7o T Lid7e, BRERTRED
AO L, LTNAEESRTLRD DI N TE .
—F5, NI D BRSO EE, REVFIRENE N &V ) K
L, BEROES LW ROV TE L OEERICONT

BT L THIER, ZOBBO®MATIE, A23
IEEERE SNV ENT AT e FOHEBR L  ERAEE
HRETED L, BEOUHER 2 EL T T L2
LA &Y, Th O WmEER I, MIRENER OBED
DIEHFBE 2D EBELONI. &T, 2042y V%
BAI Palade KT, HED AO BRIV EERETES
T e, THDAO EEE, AO IZXoTkE
DlEEE 2 AEEAEETDHY, HEL LV TE
BLIEA, AO WMEERNCT TIT, +< kb EFD—
BERObNBZ L, SEERTFLATETHEZ L2
EOEEEZ, TERHALPRTHEN & 2 2bDTH
5.

Wiz, AO BR OEERGEVHER SN LD, &
NOMBLERREFENFREL oD, T5 LT bhiz
MR L RERIRAE 2 £ & 72Dt Table 12 1Z5F LTh
5. 7k, Toxoplasma OHRALZERITIZEIZET 55
R332 < %<, Cross (1947), [ (1958), Das-
gupta & Kulasiri (1959) 72 ¥’ bh 2BETH>
7ehy, GEERIC 7o o TEEREXR L LB Lanrse
R, & oIERIHRIFEDOSZE OEBIELE S HBED
hBICES>TWS (Hansson & Sourander, 1968 ; 7
B - K3Hk, 1970 ; R, 1971 a, b). ThbORED S
HiZid, EEOLDOLO—HKEBbEZHHLH B,
AWFFED & 5 ITHRBE L <N TORBER OB L B L
L7cbDTiRANWZ L L, 7=y 7 DRARBZLERE
T, WERVEHRORELHET 5T ITiZvVa7av.
ST, FfEERLTHAB L, Giemsa TOA ¥/ nm
< U —yguagt, PAS Ye@EER, AREfEER, A
FUHERL (RN, BT + X7 7 ¥ — CIEMER
RER, B0, K&, S LOBERTREAVICE
CEfILTWS. LabThboEkn, £72 AO ¥
B bEEL, BEOREZHO 2 I THLENEL
fo. ZOBREBBETHEDIC, WO DLEHE AW
T, BEICEBREZRAATHAZ. ZTOKE, Giemsa
R AR NF L EBROYRER] TH S Laybourn &7 LT
FoTHERT B A &y v~V —REERIT, BT + 2
77 2 —¥BHEERN L —E L, S 5ICREREERO—
Y, BET7+ 27 7 7 —CBEENE—ET5ERES
ZT1o. EE, —ARHIICE W TEEME T + 27 7 7 — €
MEEERIT lysosome (Z—F L, T lysosome [(XFE 7
AO TOAEMFRGBICL>THRDE I, RHILFJETDH
% Ligi s 7- (Koenig, 1963 ; Robbins ez al., 1964 ;
Allison, 1967). &L T%7z, Toxoplasma (ZFHL T
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b, 7+ 27 7 ZF— R XV lysosome DIETEA &I
bNB X Ok >TE7- (Lund et al., 1966 ; Hansson
& Sourander, 1968 ; Norrby et al., 1968).7t> T, &
EIZBWTRH LT + 27 7 ¥ —EHHEER L AO
EERIIZ—E L, &BIC lysosome ¢ EZXTXEEHITH
BN, ZDEZIL, AWEICBWT, ToxoplasmaDiHa
T1,,Robbins & Marcus (1963) D\ 9 X 9 72 AO kI
DOIEKRFARLEMET + 27 7 ¥ — LR OB KIES
L OFATERE R L, BRI R —9 T b 5 AJRENEDS
RERZLickoTEHD LB XS5 ICEbE. L
Ladi s, £EICE, AO BHGEMET » 27 77— ¥
FEtEEERL, % D lysosome IZ—ET % &\ ) EEEREHA
RENBRPORLIE L, FRIZBWTOIZ DD
DREFSZRENRTHWARVWED D, AO BN lysosome
=BT 5 L ofERE TR, S5 DREL
BETHHH. TTIT, BET » 27 7 ¥ — EGIEERIY
AT UER L —B L, EIREYRBERIO—ERA EEE
T+ AT 7 X —ECHHERE KT B LVIFTRE, &
FT, T LY Toxoplasma THLMITENZZ
LRV, AF 7 uw Y —YEERE IRV T VB
BEMHEN A L ODRMIT, BT + 27 7 ¥ —EHE
ki, T7cb b lysosome IC—ETAHLODHHT L E
TETB LD THOT, HATRELDLES. Ei,
PEEGEER 0T R b EO—HIC, BiET + 27
7 4 —EREEND T LIFRIRRVA, EOEKIZOW
T, SBOHFCEREROENIES.

WIZ, TERTEEL. AO BFERRLEVSL LT 2#H
4 (von Bertalanffy & Bickis, 1956 ; /|\B%,1963) DX
BIX—EEIRDEAI . TOREALNITHIZD
I, EEEAAEEERCHERME TR I b Tnd
X 51z (Brachet, 1956 ; A4, 1961 ; Fotakis & Stam-
mler, 1963), A Hif{fiz RNase Z{Efi&&T RNA o
HRICBEDOOEMHER L THIH, AO BHIOENA
RIARETho. Ei, A I kolcEtr=-2
FNTY — L REDEFLE L epolc. TOT &I,
AO HRind RNA LEBARTHOFIREMEZ < TRT D
Ohbamhiads, —F, RNase 234 & & HERNIZA
LiehporzZ bR, ADTLAALBRED RNA i3 E
F Lozl b 8L BESYE, RPARAFERIX
SRteh o7z, Toxoplasma DEBFHIBEIZB T IH
EETOMREBEE L THTYH, ribosome DX D7
RNA IZEAERSE, OAL MIENICHE L Tw
T, lysosome DX 5z, EIEOERLE oo THIIRE
WIRTEETSZ bi3EZ V. Z0EXIE, Ee=-
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AFNTY = YT, DM AR = AN IR
¥, e = CYERASHIENICO A (L TV S
LWHEECIOTHLXRFSNS. ZoFEE, Enic
R (1958) % Dasgupta & Kulasiri (1959) & {38
HBTW5S. BB X5z, RNA ROICE A FEMN
AOBRIE—ETHLEIEXITLWI LTHBA, &X
BERICE S THREDORERKBEESTAL B L, M
2ER—RICHE Y, TORKECEEBECARE-
BEDOREMEANRHHEL T BEIICHLB. DTk
X, Robbins & Marcus (1963) % Robbins et al.
(1964) LEIRICETWS. Z OHIBESER—IEIC
BeEoFRC, 7272 A0 MHENSEICTBRLTWY
BIET RO bR, ERiEROBPECLLND L
512, AO #* RNA L H3RBEOFEV-ZELoTW,
2Lorbahn. Lbdh, T8 EL, AO B
A, FiZ RNA R M6 725 L5 FED AR EEHLIZ A 0
LIAFEELR.

%2, Dasgupta & Kulasiri (1959) 1z, Toxoplosma
Hmfko stage X O THIBLERGICERS Y & L,
F 7z, Norrby er al. (1968) 1%, HeLa #ifIZ 2 AL 4
2™ Toxoplasma W{ETIX, AO R ZFT4L 01X+
{7023, [RIAMIAEN T $E5EE O HERE BRI D KEf4 T,
AO FHIZARDIE LT, RBEROFEFITHRED stage
LEWEEOHBZ EEIRIB L. —F, %KE (1964)
%, EBERAKXET T, 3EAED Toxoplasma Wik
DEREETT O, —HICHIGMIVE R ERE 2 R
L, »oEEEE Lo mEERD, FOREIIRHAT
HB LV, AO BhiE b o BifkDFEELIEHL T
B5h%, 9 LizHfkiX, Norrby et al. ®\W5 k5 A5
FHIFGCBAZH G 2 lifko, SRIVEICELT, 8
FHIRE SR IEEE Ld bhizb Dk, ¥
BELZLOLLERARY. Lddbh, ZOEOKRIHX
BFEEALEREINTROT, SHOMFEICELRIEA
B,

Cinle MO N

TV rF VY (AO) ARG —8 L RMess:
EHWT, Toxoplasma Y~V A6 % 1= T. gondii
MRRENICRHENR 2 AO R R LR, ko
BAEE x 7.

1) AO BRIOEMMBIRL ZToREEEDKH

a) AO B DEEHRESRMT, EBTT, B
KRB LV RIBA O KERIBA L PR 2 S BISEK D
WE L biZ, AO BE 1 ~2F5{F pH 7.0~7.5, s
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BRI, FEAMMAETL~24, VA MIRETS ~30
5, £, BESBEIMEEICEC T A0 REDHERE
RiINBIERETHD.

b) FEBAL, EREEEREEHTTX, &b,
MR IR E, HIERECEAL, »oMIRE R
B, BLZFORMIEERSD A0 BROFEIC L
3. —F, YA ML, FARETTIIRFMAEELTLE
BICLLES. £, WThOBFEATL, TOFRFTT
i, BEEROBBRRIIBRDRERGICEET DR
THBENIT, FEEMPBIV V2 M EIBEIRE=HA
B, 72 MIBEREEKE L LTRHEEh D25,
WTFhORIOBELRHIIES TH 5.

c) AO Rtafkix, REBREENRBMITIETTS.

2) IRYEERN B OB

a) WREHEE, &bIEBEBKOKELZTHL, [
IIZ X 5T, AO BHIOEIR X U B ERYLEED A
RFRERD 5. 00T, BEBFAREOH & ERICH TS
BEEITE, BBOERMKEARECLST, BLICE
KA HED 5% L Bbh bR E OB BEORE
NERETH 5.

b) RYEERD bV PV AEBETR LR,
WEIBE AL, &b ICTELLBEI605 & Tk, BEEIC AO B
BB IO A~ORBRPHEZF L TW . 2T, Hik
%, WILEOMAIC X 2 EEHERIC X Y, KEDOME 2
9 T LHFEET, BERHRoORIE2F LA HIF S .

3) AO fhiL ARYHE B

a) TEERNOMBERAC, B~ v ABKRAE
HEREEHATE LWIFEICL ST, HF0BHE %
1k, AO BHIOBER L HPERENTE

b) RI_EsEoEERIC, FEibER X UITREL HF
ML, Bt > AO FhIfRFrhfE o HERPIETH
M, T74bb, AO BROFEBREL, v U A ~DRKY
BOENEOMICHL P RETEFROD D L 2 HERL
7z. $#€2T, AO BRRFREOTFRE L LI, BEH
BOBREOHELHET S LLFETDHS.

4) AO BhOZFKRE

a) RYfu~v 2BEARBECZAONSD A0 BREE
DF L 73 b EO—HE, YeasiosRERICT TIC
BHLNDLEIT, AO KX oTHftTsHELRDS.

b) AO BALIEERENFETHS.

c) MRA{LEERIRE TiX, MM T+ RT 7 F—Ei
@, RVF o quts, IEEYE, Giemsa RIZX DA
R - T, AO BRLICEREWE R W BhIEE
N shiz.

d) M LFERT 7 =y 7 X 2EELRET, KR
—HERIAIBE L IR, BT 27 ¥ —YHENME
B, FIF L ERRHODD Laybourn JETHHH
Ehd A% 7 n~<Y—FhL, Glemsa Fua THIHET 2 A
Zym=P—Fh, A4V y FORBEAO—E2 E
X, TRCR—THHT LERD.

e) AO B DIEKTLL, ThRI—FG4TIIET
DEMET + A7 7 ¥ — B OERBR L ORI,
BWETEROD D Z L AR L, MEAAR—TH
DAREMEE R LT,

f) kR, &b, BRoKRE S, B,
HIRER, SMREAREEMELTEXD L EBIT, XL
BIEER B Ao RER, AO Bl % lysosome iM%
RaEm b o Ehi L EX T

ABCOEE X, %31, 32, 34, BEHEAFAERES
B4 (1962, 1963, 1965, 1966) X U EE26EIF¥ S H
BAXEAS (1966) itV THER L.

Faekkbsicdblcy, BUL2HEE, HEMEZEBD
SLBELTHHAMETEDERFEL, RATFER
MEAHERL, FEAFEFBABERBR, KRHE
HEERKRE/DHRBREBICEH - LEF. %<
OEBBE VI ESL T H A AL RIOE
REIZLHETHEEZRLET.
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STUDIES ON THE ACRIDINE ORANGE GRANULES FOUND IN THE
CYTOPLASM OF TOXOPLASMA GONDII BY MEANS
OF FLUORESCENCE MICROSCOPY

Tsutomu KOYAMA
(Department of Parasitology, National Institute of Health, Tokyo 141, Japan)

Red granules within the cytoplasm of Toxoplasma gondii recognizable by acridine orange:
(AO) vital fluorescent staining were studied for a possible usefulness as an index to know the-
viability of the parasite. The biological and cytochemical natures of the granules were also
studied. The results obtained were as follows :

1) Optimum conditions for the fluorescence of AO granules.

The optimum conditions for the fluorescence of the granules were AO concentrations rang-
ing from 1:10,000 to 1:20,000 dilution, pH values between 7.0 and 7.5 under room temperature-
for the RH trophozoites and the parasites liberated from Beverley cyst. Optimum time of ex--
posure of the organisms to AO was 1-2 minutes for the trophozoites and 5-30 minutes for the
cysts. Under the favorable condition, the nucleus of the trophozoite and the parasite liberated
from the cyst fluoresces greenish yellow, while the cytoplasm red, the tint of which being due
to many AO granules. The cysts are orange in colour even after the staining for a long time.
By the use of AO fluorescent staining technique. the parasites could easily be differentiated from
host cells; the trophozoites as red crescent or the cysts as orange ball in sharp contrast to.
greenish yellow host cells.

2) Detection of Toxoplasma in the tissue using AO fluorescence microscopy.

The parasites, either trophozoite or cyst. were destroyed rapidly in the distilled water, and
the fading of red AO granules and the decrease of the infectivity of the parasites to mice were-
recognized. Both RH trophozoites and the parasites liberated from Beverley cyst still retained
their infectivity to mice and AO granules even after 1 hr-exposure to 1% trypsin solution.
Thus, the combined application of trypsin digestion technique and the AO fluorescence micros-
copy makes it much easier to detect viable toxoplasmas in a large amount of tissue material
than use of either technique alone.

3) Relationship between the AO granules and infectivity of the parasites to mice.

For detailed observation on the AO granules within the parasite, it was necessary to settle-
the parasite in a limited space of a microscopic field. For this purpose, the use of a transverse
section of the pith of rush (Juncus effusus var. decipiens) was proved to be useful as the settl-
ing bed for the parasite, the parasites placed onto the bed being well fixed within the intercel-
lular space of the rush. By the application of this new technique, it was confirmed that the-
disappearance of the parasites with AQ granules was associated with a marked drop in the in-
fectivity to the mice. Thus, it is possible to discriminate fluoromicroscopically the viable-

microorganisms from the nonviable by the AO fluorescence microscopy.

(67)

431




432

4) Cytochemical nature of the AO granules.

It has been shown that a granular structure is found in the viable toxoplasmas by a light
microscopic observation already before staining with AO and the dye is concentrated within the
structure to form AO granules when the parasites are immersed in the dye solution. Moreover,
the study of fixatives upon AQO granules proved that the granules can be fixed and preserved.

Several granular structures closely similar to AO granules were found as a result of the cyto-

.chemical investigation, e.g., acid phosphatase-positive granules detected by Gomori’s method,

metachromatic bodies visible after Giemsa’s staining or Laybourn’s staining for volutin granules
and some of fat granules stained with Oil Red O. All these granules demonstrated were proved

‘to be the same one another as a result of successive applications of any two of the different cyto-

.chemical methods to the parasite. When parasites were stained with high concentrations of AO

for short time and incubated in a dye-free medium, AO granules were led to marked hypert-
rophy. On the other hand, acid phosphatase-positive granules also grew up under the same
treatment. The results mentioned above may suggest that the AO granules in the parasites

may be identical to lysosomes.
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Fig.

Fig.
Fig.

Fig.

1, 9-30. The trophozoites obtained from the peritoneal fluid of mouse infected with Toxoplasma

gondii (the RH strain).
2. The trophozoites in the liver of mouse infected with Toxoplasma gondii (the RH strain).

3-8. The cysts and the parasites liberated from cysts obtained from the brain of mouse infected

with Toxoplasma gondii (the Beverley strain).

1. Fluorescence micrograph of acridine orange (AO) granules found in the trophozoites.

Fluorescence micrograph of the trophozoites in the crushed liver tissue of mouse.

Fluorescence micrograph of a cyst isolated from the brain of mouse which was exposed to distilled

water for 30 minutes. Individual parasite in the cyst is clearly seen.

4. Light micrograph of the same cyst that is shown in Fig. 3.

5. Fluorescence micrograph of a cyst isolated from the homogenated brain of mouse which was
exposed to distilled water for 1 hr. The internal feature of the cyst is obscure.

6. Light micrograph of the same cyst that is shown in Fig. 5.
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Fig.
Fig.
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Fig.
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Fig.
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11.
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Fluorescence micrograph of the parasites released from cysts digested in 1 9% trypsin for 1 hr.

Light micrograph of the same parasites that are shown in Fig.
Fluorescence micrograph of the parasites enclosed in the intercellular space in the cross section of
the pith of the rush (Juncus ¢ffusus var. decipiens). A. parasite has AO granules in the cyto-
plasm, whereas others not.

Light micrograph of the same parasites that are shown in Fig. 9.

Fluorescence micrograph of the trophozoites exposed to physiological saline for 3.5 days. They
were collected by centrifugation. Only one trophozoite has AO granules in the cytoplasm but
others not.

Light micrograph of the same trophozoites that are shown in Fig. 11.
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Fig. 15.
Fig. 16.

Fig. 17.
Fig. 18.

Light micrograph of unstained parasites. The granules are visible in the cytoplasm.

Light micrograph of the same parasites that are shown in Fig. 13. The same granules were
stained with AO.

Fluorescence micrograph of AO-stained parasites. Note AO granules clearly shown in the cyto-
plasm of two parasites which are located in the center of this figure.

Light micrograph of the same parasites that are shown in Fig. 15. Same AO granules are also
seen.

Phase contrast micrograph of the granular structure detected in the cytoplasm of trophozoites.

Light micrograph of the same granular structure that is shown in Fig. 17.
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Fig. 19.
Fig. 20.

Fig. 21.

Fig. 22.

Fig. 23.

Fig. 24.

Light micrograph of the AO-stained parasites. AO granules are visible in the cytoplasm.

Light micrograph of the same parasites that appear in Fig. 19. In this case, the parasites are
fixed with Palade’s fixative. Same granules are also visible in the cytoplasm. It is clear that AO
granules can be fixed and preserved as seen from Figs. 19-20.

Light micrograph of the parasites stained by Laybourn’s method for volutin granules. Cytoplasmic
granules are stained red.

Light micrograph of the same parasites as those shown in Fig. 21. The staining with Laybourn’s
reagents was followed by the staining with Gomori’s reagents and same granules were also
stained blackish brown for acid phosphatase, suggesting identity of metachromatic bodies with
acid phosphatase-positive granules.

Light micrograph of the parasites stained with Giemsa’s solution. Cytoplasmic granules are
metachromatically stained red.

Light micrograph of the same parasites as those shown in Fig. 23. The staining with Giemsa’s
mixture was followed by the staining with Laybourn’s reagents. Same granules were also meta-
chromatically stained red. It was proved that metachromatic granules visible after Giemsa’s
staining are identical with those visible after Laybourn’s staining.
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25.

26.

27.

28.

29.

30.

- e

Cytoplasmic granules are stained

Light micrograph of the parasites stained with Oil Red O.
reddish orange.

Light micrograph of the same parasites that are shown in Fig. 25. The staining with Oil Red
O was followed by the staining with Gomori’s reagents and a part of Oil Red O-stained granules
showed the acid phosphatase activity.

Fluorescence micrograph of trophozoites exposed to AO.

Fluorescence micrograph of trophozoites lead to marked hypertrophy of the AO granules in
growth medium. AO granules have markedly increased in size.

Light micrograph of trophozoites stained for acid phosphatase. Black dots in the cytoplasm repre-
sent sites of enzyme activity.

Light micrograph of the trophozoites received the same treatment that the parasites shown in
Fig. 28 did and stained for acid phosphatase. Acid phosphatase-positive granules have also mark-
edly increased in size. The AO granules should be identical with the acid phosphatase-positive
granules, because there is an exact parallelism on hypertrophy between both granules.
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