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Tetrahymena pyriformisdl] 23+ mp-$-~
B A A 2o A3

AAAF AN R AYFFzd % GRAFdF o
£ E -8 F K- # —

R % :AFEYG FF HA2FF dFQ Terahymena pyriformisc v FolH ez 7 fAA
25 A s vlAE AEEFA glfe] Hag oy @FdA ¢FEe] W GL F3ER)A A
3 Hrbe APE v glo] B ArEo 29E ICR v¢2 574 HE FA3S B3 QA LE
F48q g AgA HelAd EA 74 Q% Toxoplasma gondii (RH F)& HE2AA A 74
2 Tozxoplasma 44 5% Bol dAA LY FHEE Jr53d v g5 2 AEE A9+

34 714 93 2A Aol Toxoplasma AFH T FUNLE A5, AT TAYA AH
AGTL EE Hz2TAdAE 2F A2 1E ool Toxoplasmazt &5 AXWE 39 W= &2
glowm oo BHAASFE #HEs 156~51% A dzTAAe vk Azte] =t 100719 HAAzF
F 24 2% 744 7t FUetdevy 3AA AdTAAe Mg 2047 2wt 2F FU
Tetrahymena A& TN T F 33 7|4%F T 14, BAAT 1024 73 44T HAAZ @
4=E Jehldoh. 3% $4 FAA 24 E dimethyldioctadecylammonium bromide (DDA)7
Tetrahymenast R 3 gl dAAZ AN E 2. B3 A 9Fcz2x4 dA= Toxoplasma
FIFYE FNEL AT, H2TE T ZE AR TAA AHe 1§ ool A Toxoplasma
7t 5 Azod 93 BdA=Hg o HAASF WAE 8~25%9 A Aol G L AL o
2o @ s 2wy olw Tetrahymena A2 TlAE GAAT 4%, HAA T 100719 £4
A Z FF7t A=A Toxoplasma $%% A=A FH &4 712 S48 A2 Hrig Qe 393
A A A 24 £ DDA, dextran sulfate, complete Freund’s adjuvant <02 ¥4 &7t 9k}

ol 49 Az Hol T. pyriformis (GL F)v ¢4 ARt $58 Tozxoplasma 4
S e gm, 494 Hol A e F7 g ¢ Qo] oz AN #4424, vhoprt
Toxoplasma 7E AMA=2A 3 o] &d 754 A& Aoz JA= g
Key words: Tetrahymena pyriformis, Toxoplasma gondii, mouse, macrophage, anti-parasitic

activity

McLeod et al., 1985).
S I

U AR} FF HREF 9FQ Tetrahymena

o) 4] 4] £ (macrophage) & 4] 5HolA AFoz U4
5o ¥ A7 o] A (non-self) & FA o] ¢z
AN AEAAE FopllA WS A A sz
2 998 AAe U] 9% g2 A7 FH Y
o gtk = & FH T E adjuvants ¥ BCG, Myco-
bacterium bovis, Corynebacterium parvum 53} 72+&
dtel el obel u| Hojd A Fo] HAAZY FAE F
o 3}8le] ulole] &, wute 2o}, Candida spp. 59 %
ol 3 59 u 5oy AgAel AAHHA A4
A Lol g W] Bold FTAANAEL HIzA e =Y
ol A& 2 glvt(Larson et al., 1971; Adlam et al.,
1972; Makioka et al., 1982; Hilgers et al., 1985;

I~

pyriformist A ZAEY L Y3 FLopl N @ o
THeo ¥ wWgo] 7M5dtx wE ESrz FA 3
ol 9 Helot AT EHo #F UM Yoz
FA Az W Eely FYAzA XS gleo]
vl A uk glch(Makioka et al., 1982). & o @43
Y A2 M bovisz wh-= H73 ol AR L
9} u]£=8let 319 Makioka and Kobayashi (1983)
+ Tetrahymena® A o] whe} < o Al4 29 2
A7 F2EE AF A

S5 A9AE T el AN M 2T Toxoplasma
ZEA dY9sAdE Fodde FAd §F Axas
9 9gg ) HE FALY FEREE TP
€ o] ANAANE Fidtct, 2ol & Toxoplasma
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gondii ZHE A QA ol rld & N A 2 34 el 9
oban 3be 2 F4 Bk y-interferondll 9 goiE 7 o]

Wl A7) = &9 oH(Suzuki et al., 1988). e} u &
o] &4 AFAE S5 RAAzd AFAZLEL
Toxoplasma tachyzoiteell & & §-¢ ¥ &X, 28z

GEL AT A N8 A3 S5 AL A5 o
‘4 daAgol gleal, A% Tozoplasmart WA A
E el A dAds e AA A £ ©a] 4 (phago-
cytosis)el]l & zialx], Toxoplasma® Autx A4
(active invasion)e] Q& Aelx w & ol d A=A
A o] Wl s& JdFsF A eFdH

ole] ¥ -7+ dextran sulfates} 7 HAA =
&gA e @A 7] etk Tetrahymenasl oA A L
FAA A AL QEAY R FYstE WA
%7} toxoplasmacidal activitys} glE=x]9] o 2=

AANELE SFAELE & Toxoplasma gondii (RH

straim) & W14 A4 Foz st Frrelmal & Aol
dEME 2 Y
1. tHat J|4E

2 Aol 44 S 952
A Fdadel A A o gFal
(RH#) Ao A% 15~20 gl E =
7 3~qQdubol 134 Al s b

2 E7E e i%ﬂ A
k}ffu TEZ EHE g4 3 %
5}

QAo s of st
Toxoplasma gondii
592 AL 4oho]
= Toxoplasma
9994 smig 7
s T
el

de
_{
it
22
A_w
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48] 4
F ol & o 0.25~0.5mly 3}
574 W2 FAste] Al et .

Aol AH8E Tozoplasmas R E Aol 23
" e Aol drE A3 4 obshed 500 rpmel A
587 943t Tozoplasmar} 2535 A Aule
Ste] =g oh2ol FA 1,500 rpmel A 1087 QA
At Tozoplasmar} @3 HAAlZ mol 4=
APz 23 MAY o A9 AL o} y
A2 A3 Tozoplasma 44 -L whEo] A3
Ah-&-3k o vt

2. DA Mo &M

1) 4Estd gaH

O Tetrahymena pyriformis (GL strain)

AEd e g ALY ET waAdd BF )
FH Sle T. pyriformis GLF ()& Hobitel 2
Al Argstgons A9 WFe FF PYD wA
(Watanabe and lkeda, 1965)o4 A« wj o}&}edch.
% 30ml#e] screw-capped test tubeo] A} = ok®) T
pyriformiss 300mle) #A7 @55 1ise] Az
flaskel]l 5, 25°Col A Wl F3lel 2545 Fdw %
el gt Ale) o oksl o}

ole) Ag" PYD Wz 74L& ol gl o

2
Qd5E AAw
5

A
71 7]

yed

;:Nlﬂ-‘ v"

a2

o,
2 > o

e

=

= F7|2 ¥ (151bs, 158)8ke] ALEalgct,

Proteose peptone 2 gm
Yeast extract 0.1 gm
Dextrose 0.08 gm

in distilled water 100 ml

FA T 850gol A 587 QA FAgesd ®
7] # = (NaCl 8.5g, KCl 0.4g, CaCl, 0.6g in 1!
DWoz 13 A3 Agstgdct. Aol A42
Tetrahymena %9 (lysate)-& A e F7] wlx
Well 5ol 2 5 60 gradeo A $27 28sb Ha
Ste] 30,0002 4°Cel A 3087 LA Lelsted = A
AL E —70°Ce] RAsAAN F£2F Jzz AHE3Y
ch. gl e Lowry et al. (1951)9] 2 oz
AEetgon A9 uhg-x wlg gwd geke] 590
pg/mle] HE 5 & F2d& 23 W=z FA814).

@ Toxoplasma gondii (RH strain)

2wt BRd o g By 9L Toroplasma 3¢
A(7.6x107/mD)¢ grade 6014 2L Haste
30,000 g2 4°Cell A 3057 YAz =z ANAL &
2 A 8stgd . Toxoplasma 282 —70°C
o 2%, Ag3tglen gl $2e As] Lowry et
al. (1951)8] H¥eoz Auslgen 23
A eke] 590 pg/mle]l HEE @ F29
W2 Fabehg e

2) JIEl HIE0| B4R

Polyanionic agent®] 9 %<l dextran sulfate (M.W.
500, 000; Sigma Chemical Co.)o} A= @A o
%4l dimethyldioctadecylammonium bromide (DDA;
Sigma Chemical Co.), =&z complete Freund’s
adjuvant (CFA; Difco)g Wz @A 2 ALgdld o
dextran sulfate?] A} £82 n}$ -~ nlgjnd 2.5 pg,

¥ Au

wh$
B

o
O

DDAS A-&22 ol g 625 pg, CFAS 7 %ol o}
2 0.6mle] A A5 £9¢ 0.5mle] CFAYQ
vt ol 4ol %A= ¥ % Candida spp.o] AW aHS

Fig. 1. T. pyriformis trophozoites.



vhebl & A A 29 F4A =2 A48 uk o] EFL
olof F&tg o} (Hilgers, 1985).
3. tiAMZe HO3 a8
1D Y tHAMZES ui
mA AF 20g A= ICR w42 ‘5'1'—
hymena FEN & v E3 e FAA
44 &F(Table 1) FAstz 1597 v
AAEE F4gsiagled gaddde %%}:4 A2l
2] od gt % Foratdoh. #d4A FA 15d F o4 A
g wpx= 23 Wel 5mle] fetal calf serum(FCS;
Gibco)e] 10% & ¢= Hank’s balanced salt solution
(HBSS)¢ 18 gauge nteo] 23 10mlae F472
FAE L HXE o 287 stAR & F EFE FY
FA717 ARt 4~5upe] ICR wh$=2 T4
2 AYTY wSizid 33 4= HBSSz 23

B4 (1,500 rpm, 5¥)3 R = FF FEE2HH A
A Enres A7) $sle 93" 2 (peritoneal

exudate)$ 10% FCS7F A 715l RPMI 1640(Hazleton)
o] %9 60x15mm e ZA F petri dish(Falcon)
o o] 37°C, 5% CO, incubatorell 4] 247} E ¢t )
ok Ak, 2A 7wk F AEd g vz 10% FCSA
A 7td RPMI 164022 A #) °o‘/‘] A 244 Zkell §

WA WA & m3ste FHA 9 F7] EHel mono-
layers} A7 w74= oF 347 wj kapgdt.

2) tHat 714 &S FY

o A4 £ monolayerst wlFEa 9 7 WA
2% 10719 Toxoplasma tachyzoite®: F%tz F9
& 18 3 147k Toxoplasma AQ EH-S AAI

g Eo wgdor AAE FHo FoldE FH
2 AA3gd. S5 A E Rl Adgd FAus
FA st ohAl A1 A7 10% FCS/E &9 RPMI 1640
oA 2047 wWFste] B A A X Toxoplasma
Ad g aE gASA F 2047 ok F ouf gl
welm vf k7] dH-& 100% methanolz 4% ch&
Giemsa g A &g ch. GuA HHA L W] Toxoplasma
% BTN A el A AAsn HHAZY BYEE
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% phagocytic indexg A3 ul s w4 /‘ﬂi-‘l]
W EE5 10008 HAAZ He Ad" FAY F F
2 AbA et9 o+ (Makioka and Kobayashi, 1983).

% Phagocytic Index (PI)

— No. of macrophages infected x 100
" No. of macrophages observed

@, AYAES] BASE Y] Hoho] 3

F 56°Cel A 1587 A3 £ g HAAZ
2] monolayerst HEAAAz WAz e AL
ek 2gke,
a8 85
1. &40tUE Toxoplasma VLS e A of
AMES MBS
WAz AR RM G4 kel 500 pg/mlel

T. gondii®} T. pyriformis®] 5% 2|5 3334
F A A e dextran sulfate (2.5pg/ml), DDA (625
pg/ml), CFA (0.5ml+0.5ml saline)% ICR n}$~

Fig. 2. Mouse peritoneal macrophage activated
with T. pyriformis and infected with
T. gondii tachyzoites, 20 hrs after incu-
bation.

Table 1. Anti-Toxoplasma activities of peritoneal macrophages from mice inoculated with various

activators®
% Macrophage 1nfected(Toxoplasma/100 macrophages)
Activators Dose/mouse

1 min 1 hr 20 hrs

v Control none 15 (16) 55 (114) 27(213)
Tetrahymena pyriformis lysate 590 pg/ml 15 (20) 59 (310) 10
Toxoplasma gondii lysate 590 pg/ml 51(155) 92(1, 044) 22 (62)
Dextran sulfate (M.W. 500, 000) 2.5 pg/ml 46(105) 76 (657) 68(364)
Complete Freund’s adjuvant CFA 0.5ml+ 33 (65) 56 (113) 45 (92)

saline 0.5 ml
DDA 625 pg/ml 26 (26) 50 (101) 10 (15)

* Macrophages infected with live Tozxoplasma
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Fig. 3. Percentages of mouse peritoneal macrophages treated with various activators and infected with
live T. gondii.
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FPig. 4 Total numbers of live T. gondii per 100 mouse peritoneal macrophages treated with various
activators.



B el Fasta o Fan B3, ¥ daHdzs
GAGA 7 b2 in vitroo) A 4ol Toxoplasma
doFde ddadis AR gl dz=Fe 23 A
Ao A AE 1% e olw] Tozxoplasmar} ol A A

zoa A A gA"E o 4 ool Ad 1A
el &= Toxoplasma 5N oz 24AAZW AF ol
A sk R 9= (PI) 92%, A A A £ 1007) 3 Tozoplasma
o Fovk Lot 2 by 52 $AE Byen, o

e

%o] dextran sulfate A& Fo g & A4 76%, &
657nte) 4 32, Tetrahymena 7342 B4z 4
=44 310utzlget, 2 9 CFA ¥ DDA
Dy 50/0, %‘ “5‘*“‘/?" 113,
10124 o x=F9 55%, 1149 o= A% 29

dAAL o g FAE 25 AAGZ A wg
204 7+ Fo Azt Tetrahymena 7-72] 72 o 2] A

Z9 BAAS 10%, F FA97 1401014 10%, 15
& viEbd DDA At @A A 2R FAF e
ol Toxoplasma 4715877 b4 £& Aoz v

s o) W W 2TE BAAS 27%, & FA4 2130]
01\:} 2 8 Toxoplasma F% Az Foll A& BA X

G 22%, % FASE 625 7l &St s, CFA A Ll T
2 B A S 45%, F FA ¢ 029k B A A
A Toxoplasma A &3} 7} ¥& F2 dextran sulfatc
Ael oz dad BRS¢ 27%, & F4A 45 213
o wlste] 68%, 364% ) &t ct(Table 1; Figs. 3
& 4).

2. ¥X2| Toxoplasma gondii U0 45t
B tHNMEZe #4HED
To.roplasmab o A A EE S AlEa B
A7b AT = e oA gAAY AA =

ﬁﬁ(phagocytoms)cﬂ] e EFAE ®$AMN 5 AL A
olct. A WA AL WA AL Al F sy AA ke
#sts) Sfdte] Toxoplasmat A ¥ ste] 514 4
A Lo ek7) e 9l ek e

Table 26l 4] 2= ubel gpol AF 1¥ F v & A3

Fa 4
5925 % s ;6‘
AT A FAA G 56%

ﬂqw
2

<L,

Table 2. Anti-Tozxoplasma activities of peritoneal macrophages from

non-specific actlvators*
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Axes A3 7135 S e B4
W 8~25%, AAAL 100E @A A5 &
WelE 1035 R o] F oAb ©a el Wl

Tol Ao ' A SE 8%, F FAGFE 1070

g 1A Felle 2E AT A g A Fet
HA F A A9 18 Fo vaste] Sobagle
HAA S WS E 27~83%, FA & FA ~14‘”°4
°“l ) 2Tl

of

z

S
]

2L
&—‘g‘h'
i

N

ol

N
vk
s

s

B

= 39’\’603'“":‘ ""E}"ﬂ PA 1 7]‘7]' 3
L BTG g & ’.‘-*ﬂ’FE b ela (27%,
39, Tozoplasma &N o2 Ae)q AF T4 73
T g A e g & A S E el gleh(83%,

603).
W ek 204] 7k Foll & A A E A E
L Azl AR 3%, v F
Hol wjek 13 F4E] A S
b vlel A A EAAE n
F FA 0 &4 ul 7&;.3}:
Aol = fle mE g4
f ok

AdeA e

= _{n —1r

i) 3?-:‘11'7}’ /\)\Tv‘
R e -

N

&9 & gan
Rnel Ao Toxoplasma Zza Ay Fo Al BFAA S
2%, @A F FAF 25 7]"'5-?5}% oz dAE

et Tetrahymena A T)F-o) A B2 A5 4%, B2

% FAF 45 ekl b 44 9 ‘H NAsEake] At 1
M FAE FHtz Qch thgow FA AW
a3l B2 49T DDA AHET oz €42
6%, B4 F &4 F 809 dextran sulfate A =]
- BAAS 17%, F4 F FA 4 19, CFA 1L1i-011
A AT 18%, B4 F A 208
(Table 2; Figs. 5 & 6).

o] Ao Ag AHeor Mol Tetrahymena 529 &
A ¢ g *‘?ﬂff‘ﬂ}/‘i a2 A4EE
plasma® Y& A% 714 48
a1, dAz Toxoplasmai A 7)1 A 2
ol . Toxoplasma F&N oz
BT R i e

My

et e

Toxo-

mice inoculated with various

% Macrophage mfected(’]’oxoplasma/lOO macrophages)

Activators Dose/mouse E——

1 min 1 hr 20 hrs
Control none (10) 27 (39) 31(49)
Tetrahymena pyriformis lysate 590 pg/ml 10(10) 50(122 4 (4)
Toxoplasma gondii lysate 590 pg/ml 19(26) 83(603) 2 (2
Dextran sulfate(M.W. 500, 000) 2.5 pg/ml 25(35) 62(203) 17(19)
Complete Freund's adjuvant CFA 0.5ml+ 9(15) 44 (82) 18(20)

saline 0.5ml

DDA 625 pg/ml 15(19) 30 (42) 6 (8

T Macrophagc 1nfected thh heat kllled Tozxoplasma



— 134 —

0 % Marcrophage infected

80}
60|
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Il control A T.pyrilormis lysate T.gondii lysate
Lm Dextran sulfate [ CFA ] ppa

Fig. 5. Percentages of mouse peritoneal macrophages treated with various activators and infected with
heat-killed 7. gondii.
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Fig. 6. Total numbers of heat-killed 7. gondii per 100 mouse peritoneal macrophages treated with
various activators.
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Tetrahymena pyriformis= A% 24 Aoz fF
ol olEo gz &ale] (Poecilia reticulatus)\} v
(Ictalurus punctatus) 5 wHolo] 7 Adle o %
¥, ZTHE e WA 45 & s
A#%S $uslr]x g} (Hoffman et al.,

e of °] AnEe Az, At
AT de s she] g1 “ﬂr"ﬂ o] E9 A A, A
slatA Aol wlmA &4dd hE Al H8l T. pyri-
Kol A o2 dA A ZE §A )
g 9lew o] Tetrahymena I3 Fﬂ/“ A 2
G oA 2 o] glycogcnO] ook A —’IL(gRBC)Q} 7+
L g EAse As b2 AESH B o
o] uts] A=l A} (Makioka et al., 1982; Makioka and
Kobayashi, 1983) 714 & ztedell wjgt ubola 22 =t
Fg ] A A e

2 AgLe 8 vobeld He wagksz de T
pyriformis GL straing $HA A 2 ste] A 3t= o 4
A xA T, gondiio] g 4w w57k Q=A% 34
st do =z Toxoplasma WolA ZAe] Ayt 7154
55 Bk g glolch AY At AwkA o2 Tetra-
hymena F%N & Aolx 3 F4 HAdARcE o
%3t & Toxoplasma 73 Z3}E Vel 9l =, 318 3
4 ZAANzZAE DDA 7 4% HHESLE R
o} (Table 1 & 2). 2, 712 A7 ixl Tetrahymena
T o ES 7 ZAAY Ha &% 52§ A% Sl
AR ok Yot B A FHA Ao e}
S8 A Tetrahymena®l A$o AF v
% 1x100 9 ZA 7 #Ha Sl &4 adte 2~3
F7 A%t Makioka ef al. (1982)2] X we] v}
& Aol zelvt $e vebat GL FH)S 4§ st
A4 &t 4 A%rze] BE ASE A g9 A
ZA (immunostimulant) & A oA 5 glo g gko
2 R Aol s

Makioka et al. (1982) & diA Az $HdA=x 4
0] = BCGS: Tetrahymenas F33tol F¢3hel €
g dAAE drdE % FAA% HA AE
2ast4 5z, Smrkovski and Strickland (1978) &
gbelol 7kl whgze d 3t BCG wHE F4be 75‘-»
o= a3 FAY Ao AAds ¢ Hepelot &t
Z 2 o 9o B AgdMs #A4A4A &AL &2
2 oglol s e R EIE Eoul gle] 9 A
A5 AR AT vy F Aok

Krahenbuhl et al. (1972)& w}$-2= 2rule 1 Ak
9l u] =4 (avirulent) Toxoplasmaz. v A7 7

1 Tozoplasmart BCGS 72 u] Hof *15’_ i

izj 1‘5]L24
1976). +
ool 4 )

formis W strain&

L. Bl

ru‘;! r:lo o E,

o

],

r_.-(o

il

A7 ASwc S48 1% Toxoplasma J’%—"‘«
Qg w9 AbdEe Y5 ZFaAUE 2oy

o)
-

gl Bol =gz} v 5ol Al Az Qg owast
she} wlae WAL ezt gt ole ol ¥
doz A T ME7} dejshs AxHAL Q97
Aoz Ags 4 9ot B A AL in vitroo A
o A A £k W Fete] & Toxoplasma A EE ¥
7ol seld vk gl A4 EST

vz T ]i } 71 A
Zd 3} 3k8 Eo| A3 Tetrahymena
Fad s 2L w Sl g LA tE s Al o3}
£ AT ozt v Hol mi uj e go
AFe 7k gAY stz AAAA A WA LE
HeAg e AL WMATE £ arch B AdeAMe
Toxoplasma FZN 3} Tetrahymena +%9 o2 A A
A A T2} w ok 20"]7& i?‘- o Wz

Toxoplasma 5

‘rm

SR S

T3 wlmgkel A 958 Toxoplasma A7 87 F 1}
el ¢l cF(Table 2).
el AFAel g WAL P45 AHerA

T A% Fo] o Fol Hato] B& =97k el g+t
Mackaness (1969)= A4 A4 27 4 w4 &9l
Listerias} BCGz A9 w9 =9 Qa7 F
Az FAEE 4 9o s, ¥l Kaplan et al.
(1974) & pyran copolymer® TA| & <& wh$=
ol A Q& gy dA ALt Foha el AZEYE
e vtz RzEly . Madraso and Cheers (1978)
+ polyadenylic acid-polyuridylic acid (poly A:U)$
in vitroo] A2 % A 2Ax AMEE Ay 34
A7 4 9lek e 3, P.oacnes Al T AL 3o
glol EgAcz daAdzs gsiste] FFANZLE
F3F F Yok e Ay FdA FelE 4 Ao
(Christie and Bomford, 1975; Bomford and Christie,
1975; Ghaffar et al., 1975; Woodruff and Warner,
1977). Makioka and Kobayashi (1983)% Tetrahy-
mena® A A2 E nude mouse (nu/nu)gt F A w2
oA de YAAEs} BF FA8 FAdon 3455
0.0t Tetrahymena A o) 2at A A2 34 3}
= T A9 Fejeles T3 Aoz Rusyn
o™ Schultz et al. (1977) & dextran sulfateﬂ-
£ polyanionic agent’} interferon$ —.r‘: 3 31
Aol 7} wh ol WAAMZE FAHNAA F Sdepx
gl o1} Hilgers et al. (1985)& interferon?] %—7]-
AFT & Az AHE ZAA el LPSE A2E
ol thA Al ¥4 8lst o] endotoxing FFoz
7259 4 fldbz stdeh. zEly A E #4359
A& 5 F4A ALY ASee 49 23, F
AY FE FR/, WY AAFY 54, @449 F
A7) 7k ‘;—1 el AR mel AR gF o=z
AT Astst AA vzd F2 dE Aotk

H1lgers et al. (1985)& o2 7} ot & adjuvant®
ubgol A gt AL whga B dfAlAxe
Candida parapsilosis A2 &35 2 ul ot o7
oA By

"

o o e m

A % Corynebacterium parvumst 7+8- A



— 136 —

A 7} dextran sulfate, DDA 72 3834 F44 1
o ey st Hlen e C. parvumo) 2} dfv 2w
FEDHEE AR 2 4HEnst Aol eg A A e}
et B o Aotz AAEE vix glot @44
2 J# 2o0]f dextran sulfate 3o = Aukd 23}
% "yl &, dextran sulfatex methylamine, hep-
arin, suramin 53 #-& %4 polyanionic agent H
tte =8 Candida AL ax35 Bg ot B A7
e dxzdrics R & Toxoplasma A+ EZ 35 Hal
B+E Q9 (Table 1. ol 2 A} 3l o

= BA AEY EF D 540 vl Az @
Aslel Hol7t 9&& HolFE Aolr}

DDAE A= #4A¢ oFo 24 polyanions®.t}h
35 258 Candida A4 5.7 % 291 vt (Hilgers et

4 A mAE b
r/]_ olr,}_ oz 3
/‘ll
%

198‘)) B /ﬂ tﬂ oﬂ/q '—6
-r-rﬂ 4 Toxoplasma E Mg
A

A A A 2] Toxoplasma 44 G A Ed H

& K

2o Oz $4A % 2974 4 9 Jew gaH
»Jfaow A AP GAA A

4

e

=

AR 54 Toxoplasmas 3
el %}}—474 5 3 AH
A vi A o+ 2 opsonine]

olgl A HAAZ 434
o el &2

RN :3

B C3be} 72

+= A& 40] 2
3b receptor}t Fe receptors} 7]
FAAA steAd e ek e 14 Toxo-
plasma ¥ & 29 3~49#4 SFZHE ANt
288 FABA Azl #Askz 4 A EF AT
Aol A x A FEe] B4 A A LA Bt $4 3t
dermz BA e 54 s sl EAzE o
A A £ monolayerd] 7] g} 274 5 (peritoneal exudate
celD7F AAFE sbsAolet. 52 A&l w ok 4
H-AE Araleor Ao A FAHL oot
ek AAZE duA sl Agd £23 A Fe)
ARz dfEFe] LA HE BA" AoldlAnt 5

22 Ho fu
O}ﬂo—'mk‘ljmooﬂf
mloocﬁ

=

I

Ax wrle] ol Shg F dvke Helrvh o] A4
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Effect of in vivo administration of Tetrahymena pyriformis on the in
vitro toxoplasmacidal activity of mouse peritoneal macrophages

Chung-Tae Kim, Pyung-Rim Chung and Kyung-Il Im
Department of Parasitology, College of Medicine, and Institute of
Tropical Medicine, Yonsei University, Seoul 120-752, Korea

Tetrahymena pyriformis is a free-living ciliate protozoan in the freshwater system. Experiments
were carried out to determine whether intraperitoneal administration of T. pyriformis (GL strain)
to mice activates macrophages to be able to kill Toxoplasma gondii tachyzoites in witro.

Mice were also injected intraperitoneally with several synthetic activators; dimethyldioctadecylam-
monium bromide (DDA), dextran sulfate, complete Freund’s adjuvant (CFA) as well as Toxoplas-
ma and Tetrahymena lysates in order to activate mouse peritoneal macrophages. One week after
the administration of activators, peritoneal cells were harvested and the adherent macrophages were
challenged with Toxoplasma tachyzoites. Macrophage monolayers were then fixed with absolute
methanol after washing, and stained with Giemsa solution. The percentage of the adherent cells
infected and total number of organisms per 100 macrophages were calculated to make toxoplasma-
cidal activity of macrophages according to the cultivation time.

Peritoneal macrophages from mice administered with Tetrahymena exhibited significant protection
against target parasites as compared with those treated with synthetic activators. Among non-biol-
ogical synthetic activators, DDA was evaluated as an excellent activator.

(Korean J. Parasit., 29(2):129-137, June 1991]



