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Acanthamoeba culbertsoni 7}l 3§l silica §-o2] <33}
— YAAEY s FALE —

o] &, AZE, Bvim, dA4Y”
AANZGL 2jFdsd 7| S 2 Ao FdT4

23X 2 C3H/HeJ vh~0l Acanthamoeba culbertsoni <3<¥3) 3 x 10578 v]|7}e.z A s}
o] A opuuly $ebxgde o w) %39 welr|gte] A ES) MHE FL o} w3}
b, HAAE JAAL silicad vhg2 B} YR Foidt H98) Algo] 60.6%5 olvultg F
23 whe-r0] Ajubgo] 10.0% Hldld & Ho]E medor, AMzskd F4l Toxoplasma
gondii tachyzoites?] in vitro A5 FAo|A 715-& AR WAL FAFo] 3% o]shwH
olujulo] gt BANAMEY 759} A2 g g 2712 FAh. A culbertsond
of et HAIMES] ABEE invitro APl silicaFoldt VYT BAYAA LY Tl 7|
5 A3E DRHQRL, BAFA W HAPY (ELISA)E ©)43 vhe2 ¥4 U9 mterleukin-18
(IL-1p)9] &Ftet opvlul HEFH YeAds FFur) silica¥e] T Fubeh A7 o] WA s}
A A dehd AAAES A0 W AP Suteede] A & 5 . Agon
WA A X7} A culbertsoni 3ol TIRE %59) wrojabge] AT IS sk Aoz Y

M E

<8 yelola Ringsted et al.(1976)9]
Acanthamoeba sp.oll 23 7oz Y75 U4
ofwulA] utudd 145 R @Iz gleny, AA
ofgl el WA Af-A@ellntel] 7t Azt
o] 1404 A% ¥.anF9ld(Lallinger et al.,
1987). =gk 2 veke] 3 8 AR
Acanthamoeba spp.2} Naegleria spp.Z& +2]3}1o]
op2of ZHAAA BAAe] S wilezy <
A 7l Ve Arbekd (s o, 1976 &
#E 9, 1980).

ofwjulyd Srubrld WAJA] 320] Henl-gof o
g o3 7 Biel 28 Acanthamoeba sp. 7t
HA T JZF s G35 B J277) A4
Woi7]%-& F31417]9 (Cursons et al, 1980), 4
o} ol& opvluhd HAYHL vher B} Y= F
detalg A weidode] F7hs (Thong et dl,

A 19949 849 249 A 19949 109
11 .

g A7 d¥e dAdsa oAdist 19943
X 38 Project Auol 5le] o] FoiH 2

A 93 Az} ’

1978), °1%A HAR vwhg2olA Al 2A
%3 2 (classical pathway)<2} o 3 2 (alternative
pathway) & A3} A|7lc}w o} (Ferrante and
Rowan-Kelly, 1983). WA A ZE A g &
Ae Ag7HA7F 93 (Kumazawa, 1989) BCGS}
Propionibacterium acnes(Cleary and Marciano-
Cabral, 1986)%} LPS, muramyl dipetide, Ab3l&4
3l peroxidase(Lefkowitz et al, 1986) 5-& duks
22 Agshed], Stern et al(1984)& o] e}eln}
off 2t Zhgokell 2ol silicad Az e AlA
Eo| eJEse 72| wler]Fo] Ae¥-s Rus}
dct, AsE diAAEEs dFukge] Fges
3ted interleukin-1g& ¥¥|3}=u|(Le and Vilcek,
1987), BCGYl P acnesel| 93] #Ad3l€ &27)F o
AANE7 AHEZ g&A AEXLs 2 (contact
dependent cytolytic activity) 9] Z7}e|v} i) o=
A A ZE5A (antibody dependent cellular
cytotoxicity) ol o] edulg-2 9loz 4 glon]
IL-la, IL-1B, TNF a& EB|3te] A A £l 3}
o] MEEAE z-Ec}h(Fischer-Stenger et al, 1990
& 1992). ¥H A. culbertsoniol] At A X off4
Aol A 2FdAbA Z (natural killer cell)2] <o
aja 2 Axabd o8 Axd w9l
(&2 9], 19920 48k <. 1989) = 7]|He]
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wHs) gzl AL ohe 53] daAze] JF8L
a7 $7 d7= A9 o

ofe] ® iz vlfo] HIFHem A
culbertsoniz 4 A1A APH, A WEe=
Al M £e) de-g oo} Rwal g}, whel A
culbertsonis A7 o A Eof| FE o]
£ silicag Foiste] olwulyd Futyqd Lo
A% vh$29 AlnhE HES vw BAEy, o

AR FeA dAdAE 7]Fe HE AEE
Toxoplasma gondiiel] Wa dAAEY FHAF 2
A IL-18 T 52 Azt vwsta wik
7] WA A culbertsoriol]l Tigk A A 22 A
< FEFo 2 A culbertsoniol ©3 AHH +%
o] dbA A A A 2] dghg oo} Byl g

SERERERT

1. Acanthamoeba culbertsoni Hj2F 2! AIH
SE
Prince Leopold<d o} £] &}¢d -7 4 (Belgium) 25§
Foputo wiiMoe] gl A culbertsonig& 37°C &
2 8}27)(NAPCO)9|A] CGV »i=] (Wilaert, 1975)
2 Algste] FgARew Ao siofstdn AF oF
=9 A% 18 gm W99 42 C3H/HeJ vhi-x
Ag Zoplgl 2244 FYste] FAbdal v
L2 AEEte] Algsbict,

T gl
~l%f"

1:55.. rila

2. A. culbertsoni®| ™E 3 oo Ly
ol
w2~ AF gmt secobarbital 0,05 mgd ¥7F

W2 Fapaled w20 F, W9k A culbertsont
gokd 3 x 10570% 5 i A gSel FAA

hoso] $5 07 BT AEAAL D2 Y
2o Re WHo R AT $3 AeNdS
g )7 W FJsslch obolul BF F obgs

7} Apslz) 7] g Aol §5 FASHEA AFRA

olg 9] K Z2AL CGV wj| o) 4] wfoFsje] o}eju}
ojofs) 2] Zajo] 55 #elslal, Hematoxylin-eosin
A s 249 WA W BIsAL,
A% F 2040 ABSIAA 3 ARTH HET
of AprES Hg ALt 5& FAeAG

3. HEel MY

AT A culbertsoniZ &£ T, odlvl A
F ¥ silica 57t ¥, A AFE FUT A=
Fo2 dAstyd. Silica o+ Hilgers et al.
(1985)2] w2 z93}e] 2 7] 0.5 um< silica
(Sigma) 0.5 mg/0.5 ml. 0.25 mg/0.5 mlE 2
2 Az e AT shex B Folsy
o}, Silicae] 24 X477k % 2 HAS 4
A. culbertsoniZ Z£ZX7]7] 34 He E7} WE

Tt F& BaE AYT

o

silica 0.5 mg/0.5 mlE
L7 dAsgi,

4. CHAIM|Z 2| vt 2 Toxoplasma gondio
CHEr BHAle o3

g2 Bl el M Ee] 4E B kg
Clearly and Marciano-Cabral(1986)2] dl4-S
w3t 2 APTe vhg~ B} el Hanks
balanced salt solution(HBSS) 5 mlZ -—,—/\]—3}01
AAT weE A AT WD 8 42
(peritoneal exudate)-2 10% Selo} ¥ (fetalcalf
serum; GIBCO)e] #H7}¥ RPMI 1640(JRH
BIOSCIENCES) 2.2 zFA]ul|9} perti dish(Corning)
A el 37°C, 5% CO, &< 5 HH%”M]H 2
Az B WPART. 24 e ¥ B
HBSSZ petri dishg #lo] w]+34 /‘*lli:f: A\ A &}
T E9 mAE 2447 e} meksidl Al o
o dlAlAEZe] AF wizhA] oF 3UA7E whekstsd
t}. Hematoxylin-eosin .2 43S wje] s}
Wl Gold o zelekd Gl o] WAATe] &
FE(> 95%)9 dd AESE s

A A E2] 'S BEA-E DA EFo] witsH
gl 7 wjekrlof] 567 CellA] 15382t dAesle F
gl 2 x 107702] Toxoplasma gondii tachyzoitesS
Hrhsta, 147 Fol 5 ooz daAE
8ol do}l e Toxoplasma A& AHY F,
100% methanol® 74 ¥ Giemsa 94L& &hef
WA A E o] Toxoplasma 54 48 0] 7 8t
A FEsz, AR F4F2 okHd
phagocytic index(%)2 4F&319]c}(Makioka and
Kobayashi, 1983).

phagocytic index(%) =
No. of macrophage infected x 100

No. of macrophage observed

5. H{2k7| wollA A. culbertsoniof| THEF CH-A
MEze| Malis mHE
WAAZS ohrel Ml AEE A o
F Aol vlg~ Bl silicas: FAFF AP
"Eﬂ]"“’é"z R xR oy E FERNAME
2 2e)sle] well plate(Corning)dll B}l
7}7}e] k&2 gilica® 0.5 mg/O 5 mkg A= 3}
AL e BEL silicad WA ¥ B AxF
o2 ZAeleE wjokslyrt. 2E well plate®] v
A& wEE oL 60 x 104712] A. culbertsoni
g geol 247k Fab EF elekg og i
g2 w2y A g AExEE 100%
methanol®. 7% s}5 Giemsa 4 43te] o)A A%
¢l A. culbertsoni %398 +% FAAn|Ho2 &
Aahelct.
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X2 testE AHE-3te] FAFA s AA sk
6. 0}fA ALY interleukin-1/82| &4

G R algx Ao ZRE JAL HHY £ 2 1
¥4-L Basle] —20°Col W% vasigich 4
W IL-159] &7 Voller et al.(1976)9] w42 1. Acanthamoeba culbertsoni HZE O} A0
Fato] AAERA WY A (enzyme linked M silica S0{0| 2|3t AlUES HE
irmmunosorbent assay; ELISA) 2.2 =334}, ahe oA ARA Lukygde] WG o] silica

FA-2 0,05 M carbonate-bicarbonate ;5 o g 8] zg-A7re] i el B3rAl A. culbertsoniol
1:320, 1:6409 w82 34sle ELISA AZ AFE silica 7} WE T8 5 F2xqg
microtiter plate well(Costar) )] -2t 7t} 83| o] 98 wlero] AuledBZ Haslelrh. A.
2 E goat anti-murine [L-18(R & D system)<} culbertsoniZ vk-$~of AEA7]7] 39 Ao silica
rabbit anti-goat IgG(Biodesign)-& (.01 M PBS 0.5 mggs E7} Yz Fogg AgTs A
Mgz oz sl HHZ we A7z HA culbertsoni?t HFA7) AJTS] ek AES
ded o 5|43 goat antirabbit IgG/horse-  ztzt 5.0% 2 10.0%2 #AHE AHE BAcHE
radish peroxidase(Bio Genex) % Y4171 & 7| 1). A. culbertsoniZ £zl HIFe A&
43l OPD(O-phenylene diamine) . #4 x| ZAc}, 10.0%%h= BAFAHLoRE gelgles Aolrt Hakd
2N HyS0,2 9ol vb-6<& AA| XA Foll ELISA & qldj(p < 0.05)(% 2). Silicad] E7e)2] 4 24|
%7](Dynatech) 2 490 nmelA FF=5 243} AL mA e HATY oL o4v] $s silicaZ
of Fabe Aae] JFghs Feke] 7 2 v)ast 1/22 #44 & ¢l o 0.25 mge Foig &
Aot olullul HF L W= vk AFEe] 66.7%2
Ba=le] A culbertsorutt AEAF AYTY App
7. EAIXe F 26.7%% BATHLE 2ol Alol7t P
B9 A= Students t-testE A3}y HaAAkp < 0.05, E 3).
3, WHAZL HF Adble AL e

Table 1. Mortality of Acanthamoeba culbertsoni-infected mice, which were injected with silica 0.5 mg
intraperitoneally on day 3 before infection

Cumulative number of dead mice

No in each postinfection day Mortality
Group
of mice 3 4 5 6 7 8 9 10 11 12 (%)
Amoeba infection 20 1 2 10.0
Silica administration 20 1 5.0
& amoeba infection
Control 20 0.0

Table 2. Mortality of mice infected with Acanthamoeba culbertsoni and injected with silica 0.5 mg at the

same time
Cumulative number of dead mice
No in each postinfection day Mortality
Group
of mice 3 4 5 6 7 8 9 10 11 12 13 14 (%)
Amoeba infection 20 1 2 10.0
Silica administration 20 1 3 4 6 7 8 12 60.02
& amoeba infection
Control 20 0.0

ap < 0.05
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Table 3. Mortality of mice infected with Acanthamoeba culbertsoni and injected with silica 0.25 mg at the

same time
Cumulative number of dead mice
No in each postinfection day Mortality

Group

of mice 3 4 5 6 7 8 9 10 11 12 13 14 (%)
Amoeba infection 15 1 4 26.7
Amoeba infection 15 2 4 7 8 8 9 10 66.72)

& silica administration ’

Control 15 0.0

4P < 0.05

Table 4. Phagocytic index of mouse peritoneal
macrophages on each observation day
after Acanthamoeba culbertsoni
infection

Average of phagocytic index (%6)

Group

1day 2day 3day 4 day
Amoeba 10.0 286 18.0 25.2
infection

Amoeba infection 1.0 3.0 2.0 247
& silica administration

Control 53.0 43.9 38.0 427

A ekt 5AA 24.7%2 Z7ksto] Azpedel o}
2 S 271E BAHATHE 4). HARAA
z2o] T gondiie] %3] 4= t&Tdd 4 Hx3
Fig. 1. Toxoplasma gondii tachyzoites (arrowhead) HF 3.870¢]3 A culbertsom A7) T o
are observed in the cytoplasm of mouse AAEE FF 2.4570¢ld uls], ofwlw} FHE F
perlitoncal macrophages (Scale: 10 um, Giemsa silicaZ Tojgh AlgTel glAlAEE 1.570% _,_q_%}_
stain) Hol AL 15 AHE & 4 Ak
of 7ol X olwllute} silicad Helqh TellA zé l
2. BLHAME L EtMS Azt galg Tgondii Z3 27h Zriste] fal4
ol ek 2 AREE ok mkelde A8 Ee Jl5e] WsE BANAD
ol tlaF SNAHL. A culbertsonwt AE

A7 ohgse] Bz AN g A culbertsoniE A 3. Acanthamoeba culbertsoniol] CHSt - CHALA|

FAR F silicad Fo & AT BPo)A A Lo mol ks

3t =& T gondii tachyzoitese] o) Azl =} upe-~e) Er7k R silical Foid F tiAlAE

Ay AZE fastdd(ad 1), AZT Tk = Eeshe HH"“] Well 4 A. culbertsoni °3 k3 3}
RN EE T gondiiell ofsl 38.0%-53.0%9 247 Fab EF whkgoe=a tiAHxe A

gAl=o 9wl dbw A culbertsoniE HEAZ vt culbertsonil| ™ ASA =S Pastedch(I: 5.
S5 #7RAAZE 28.6% ookl BASe & 29 2). Silicad nvio FIT F HRUAZ

l

o Aol HE AW el REAN  E el WEn w oA Beb] el silicad
o obdlu} A% T slica® Eeint FolA 94 AT AR HAAEo} obsiuie £ v
we 3R 3% olstz WAAES Aol o  #h7] A 266 x 109hel4 Wk F 227 x 1047



2 gk 99, opslu} S wiek A 60 x 1047
A wiek F 54 x 1040z & Felrzb fsloh
Silicas A=ldr] @ dzFdde HAAEA}
slef A 210 x 104700 A Wik & 176 x 1047H
= gastgen eldul & 60 x 104744 48
x 104701 = 7438t =& silicas in vivo o
&2 g2 dzy eheseA EE7F HAAEE
wiofr] WA silica Xelsla olwwie}l 247 5
ot &5 vkt AFY JAAE = 130 x 104
A4 38 x 1090= 3A Zhstgot opeulsy
= 60 x 1040= wieF A% FERlg Aolr} ¢l
o}, Silicas A3 Ha|shA] oL 2T HAA
T ek AFY A7t ¢lHet A culbertsoni
odeks = wiek A 60 x 104704 wiF F 40
X 10905 =ZA Zrasldek(p < 0.01)(F 5).
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4. ALY interleukin-142| T HE

7 Agye] IL-1p2] F3 = (optical density)E
Edo)] AX 2Asle] FFgE vwsld e, 24
FAn]g 1:320% 1:640904 24 1979 294
25 ojuupte] AEFI hEFe] HEle] A
culbertsoni AE ¥ silica Folgt AT IL-
189 FA=r} AA%A S Ze] HHAHAM R
6). :

.
A Fdeleule] 2@ 7 9 (amoebic

meningoencephalitis) o]z}t (keratitis)< 2
o= Eo|} Fr]|e| 7]4l3™ (Martinez, 1991), =

Fig. 2. Mouse peritoneal macrophages and Acanthamoeba culbertsoni trophozoites were cocultured for 2
hours in RPMI 1640 medium (Scale: 10 pm, Giemsa stain). A: A. culbertsoni trophozoites M: peritoneal

macrophages.

Table 5. Amoebicidal activity of mouse peritoneal macrophages against Acanthamoeba culbertsoni
trophozoites. These two kinds of cells were cocultured for 2 days

No. of macrophages

No. of A. culbertsoni

Collection Culture (x 109 trophozoites (x 104)

of mouse treated

peritoneal with before after before after

macrophages culture culture culture culture

after silica silica 266 227 60 54

administration control 210 176 60 48a)

control silica 130 38 60 60
control 88 78 60 404

ap < 0.01
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Table 6. Interlenkin-14 level in serum of mice infected with Acanthamoeba culbertsoni and administered

with slica

Average of optical density in each post infection

Group 1 day 2 day
1:320 1:640 1:320 1:640
Amoeba infection 0.665 0.750 0.541 0.634
Amoeba infection & silica administration 0.095 0.136 0.139 0.160
Control 0.567 0.676 0.381 0.449

< FAAHAAPF(AIDS)0] AAHZ 7} S
Aol qlen], eolel s} 471'31]“ w2 ZA=
A okobdd Wiy A Aol Q4 ZAFE 29
7187k gt B Pak E’i’i’“] HaElw 9l
A. culbertsoni 37t opuzl vl 552 A7t
o A=, ¥W7id Y, XE Fo W 1o 7
< A3yl gesEiel B ARe AY¥F oluupAl
b WAl oA Hduk-gol] v Bold =g
e DAl Ee] 9EL AFsEz gAAES o
™2z JAANA 2 759 WIS Fasigo
A. culbertsonio] 23t opulA] uln]d-e FH2al
AA A F2 sl (Martinez, 1991). £ A
ol B2 A EF silicasy] Ql9H o= o
Aetolg Agel e by o] 97 AP
< B} A¥FEY Foa invitro ATl 4]
A2 7)50] AstEg7)o A EE ofwiul 7+
AA o] wbe] 7o Fog ALS Pcofw A
Eains

ditde kel gleiM -1 Agake} £
=EAR d#xl silica giz}bel]l HElo] Gery et al
(1981)2 silica 100 ug/ml ©]3}9] Fx& ofx|A}
go gy tiAAze rlgd dake "Gz kg
L Stern et al.(1984)-% silica 5 mg/0.5 ml o]
3] FEE A FARA] HAbE niRo g oy
AX 71%E 44T 5 gk Basiga. A2
Park and Osmond(1991), Papaccio et al.(1991),
Zidek et al.(1933)2] APNME silicacl] 2|3t df
AAE 7% A7 A pu=Egel, 2 AYedA
< silicar}l WAAZE 715E AM3A7IH. ALY
(viability) ol &= 43S "lAA] e whgE 773

=4 Hilgers et al.(1985)9 #h4-& Fwadtod,
Sterne] A=y FAlEEe] 1/109] <F<l silica 0.5
mg/0.5 mlE w2~ B} Y2 Foidle] dAjAE
E oAty en =3 silica AHHQ HAdew Qg
mher HALE wlA|E7) $)8) silica FoIFE 0.25
mg/0.5 ml2 Eof FAg Ao vldh Aluhg
2] AE wod silicae] A 23} sl WAl
PDAL silica FE Folrd HAINA oM7) He
2 4 qloha Azgtl, Stern et al(1984)-2

silicag] A= FAle $2)7E e Agua) A
(reticuloendothelial system)-8- #}#]3}w | 27} ]
AxY AL oF 109 E 3 Bo] ojHelw 7|
stdedl, £ dEMe oluuls: 44947171 39
el silica 0.5 mg/0.5 ml& 27Hj] FoiEe opg
& Aol ZA d8ke RAA] @ Aeg wol B
78 A A E] opwul whe] we] F oJEFS vl
A oe Aoz FAstad. 7)ol W4 silica
AXE HHYA 22 T gondii®] gA50] 39714 A
A7t 2 o] Fells AA SUhE Jom v R
E o 2 Agd49 0.5 mg/0.5 mle] Folze
oF 7247k o)iF A&HA] wa djAAEY )5l
B9 5 ole FYe 2% 4 9o

’fym’frﬂ 21(1990)°] AAF} AE TR hiol o]
B oAz Absls e dYda 57 ol
A A Ze) AFe] w)go] 10:10]1L 2447 Fat uk
SAHE o 7P B AESAHLE vty sy
3, Cleary and Marciano-Cabral(1986)2] 4% ¢
A FEAZL EHAEL] ¥]EE 5:1, 10:1, 20:
12 stz Z7he 12, 24, 3647k wiokste] F 4
27k vlg 2 EF Alek Alzke] AEFA) w]X
B g o7 AAAE AHsiodch. 2 AP
€ 54 dAAEZE AEFe e B
silicad Foigt & dxTro ko] A% 3
el wjokshe AT well plates]] e A
EZo] P4 == X5 FAke xpo)7)t gleda] w4
Azl A culbertsoni <F¥-< 4 ¥|gE FF
wjokslx] Falgdch, A¥AF whgs B E silica
T Fostz dAAZE Beldt 7o Az 7} o
Z7A AAE] glo] F§t AE Sxoh 2 5w
o)Ak gl Bty WA HE ZFiu]-go] o}
") 7h4 ‘ﬂhr_‘ib} Z A#E ¥l 712 silica %
ok H 22| 7l5o] iy Axucl A AHal=g]
-2 & + dddt. e invivog}l invitro 2%
silica® A2|e}x] o3& HETolA & o Ao 7)
& e dAAze o1 disl ga olelul £
= aA Zasged olrle]l FE2F AEEe 7%
2] #olol 28k AlA] opbdAlE Az ot}

IL-189] ELISAs] 23 &£4-2 &} uhildl] sl



ZH-gAdel glor vha w2y Esige
=4l (Newton et al, 1993). £ A< AT FA
o] oo m#3lsl ELISA wWol Wi nxs)
o] wHEsizlel 7 ART e L-189] 9
oS AT mATHe w]wslelr]el ELISA 2
T s abell dgel A Aol AHL ARY =
Aol Wash) silica Foi vhg-x9] M-162) &
Ber} vl Ay vhpaned wg 3 ez ¥
of AujAe g silica Foi¥ ez A 9| IL-
182] ool Hom dAAE 759 AsE F4
& & qleh

o)4ks} AFg Fgste), C3H/Hed *H$-2%F ol
43 AYA A culbertsoni 794 £7F A A 27
= A A2 2odr}l A culbertsoniel 2% Fuhd g
2] BA-E F7HI)E AL Hot AN Er}t AF
A feieods) A el F2d 4¥E FAYE
&+ sdlevt 2 A AL wIrlde %
e, vhE AzaAd dely x5
e WAQAAET ] A 2hgo] Qe Ao2 F5
sel, olefd 7)Ae iy el FPHolx FAH
Q A7r) Hag Zez A€

ikl

e

it

AR, RERIK, fEH— (1989) Acanthamoeba
culbertsoni®| Zkdol| glel AE WA Hoel
g od. 7] A Zepxlx] 28(3): 143-154.

EHM, BERE, Fi— (1992) AHFAR ofelute]
Jegoll e AAdAES A= 7| AFIHAA
31(3): 239-248.

WiFEM, ZePARE, BIMERR (1990) AEg|3mupA
(Trichomonas vaginalis)el| W =t 57 o
A A Z2 ‘ﬂii*é 71453 A 28(2): 85-89.

IR, BIMM, B (1980) AfAZobwut
(Acantha.moeba species) 2] sFeof w3k @ty
Whg. dAe =83 13: 393-407.

ERET, PSR, E—. B (1976) ArAols)
uhe) WRgel B APA 4T, AR
9: 182-194.

Cleary SF, Marciano-Cabral F (1986) Activated
macrophages demonstrate direct cytotoxicity,
antibody-dependent cellular cytotoxicity, and
enhanced binding of Naegleria fowleri
amoebae. Cell Immunol 98: 125-136.

Curosons RTM, Brown TJ, Keys EA, Moriarty KM,
Till D (1980) Immunity to pathogenic free-
living amoebae: Role of cell-mediated
immunity. Infect Immun 29: 408-410.

Ferrante A, Rowan-Kelly B (1983) Activation of the
alternative pathway of complement by
Acanthamoeba culbertsoni, Clin Exp
Immunol 54: 477-485.

Aol Al

—265—

Fischer-Stenger K, Cabral AG, Francine MC
(1992) Separation: of soluble amoebicidal and
tumoricidal activity macrophages. .J
Protozool 39(1): 235-241.

Fischer-Stenger K, Cabral GA, Francine MC
(1990) The Interaction of Naegleria fowlert
amoeba with murine macrophage cell lines. J
Protozool 37(3): 168-173.

Gery 1, Davies P, Derr J, Krett N, Barranger JA
(1981) Relationship between production and
release of lymphocyte-activating factor
{interleukin-1) by murine macrophages. Cell
Immunol 64: 293.

Hilgers LA, Snippe H, Jansze M. Willers JMN .
(1985) Effect of in vive administration of
different adjuvants on the in vitro
candidacidaltivity of mouse peritoneal cells.
Cell Immunol 90: 14-23.

Kumazawa Y, Takimoto H, Nishimura C, Kawakita
& Nomoto K (1989) Activation of murine
peritoneal macrophages by Saikosaponin A,
Saikosaponin D and Saikogenin D. Int J
Immunopharmac 11: 21-28.

Lallinger GJ, Reiner SL, Cooke DW, et al. (1987)
Efficacy of immune therapy in early
experimental Naegleria fowleri meningitis ~
infection. Immunology 55: 1289-1293.

Le J, Vilcek J (1987) Tumor necrosis factor and
interleukin-1: Cytokines with multiple
overlapping biological activities. Lab
Invest 56: 234.

Lefkowitz DL, Stanley SL, Ru-Qi W, Jonannes E
(1986) Activation of macrophages with
oxidative enzymes. Methods in
Enzymology 32: 537-542.

Makioka A, Kobayashi A (1983) Activation of
macrophages by Tetrahymena pyriformis:
Killing of Toxoplasma gondii in vitro. Jpn J
Parasitol 32:(3): 203-210.

Martinez AJ (1991) Infection of the central
nervous system due to Acanthamoeba. Rev Inf
Dis 13(suppl 5): $399-402.

Newton RC, Dowling R, Daulerio AJ, Culp $
(1993) An ELISA assay for murine
interleukin-18. J Immunol Methods 161: 257-
264.

Papaccio G, Frasctore S, Esposito V, Pisanti FA
(1991) Early macrophage infiltration in mice
treated with low dose streptozotocin decreases
islet superoxide dismutase levels: Prevention
by silica. Acta Anatom 142(2): 141-146.

Park YH, Osmond DG (1991) Regulation of early
precursor B cell proliferation in mouse bone
marrow: Stimulation by exogenous agents



—266—

mediated by macrophages in the spleen. Cell
Immunol 135(1): 168-183.

Ringsted J, Targer BV, Suk DS, Visvesvara GS
(1976) Probable Acanthamoeba meningoence-
phalitis in a Xorean child. Am J Clin Path 66:
723-730.

Stern JJ, Graybill JR, Drutz DJ (1984} Murine
amoebiasis: The role of the macrophage in
host defense. Am J Trop Med Hyg 33: 372-
380.

Thong YH, Ferrante A, Shepherd C, Rowan-Kelly
B (1978) Resistance of mice to Naegleria
meningoencephalitis transferred by immune
serum. Trans Roy Soc Trop Med Hyg 72: 650-

= Abstract =

652.

Voller A, Bidwell DE, Bartlett A (1976) Enzyme
immunoassays in diagnostic medicine. Theory
and practice. Bull WHO 53: 55-65.

Willaert E (1975) Recherches immuno-
toxonomiques comparees sur les amibes du
groupe “Limax”. Acad R Sc Outre-Mer Mem
Class Se Nat Med.

Zidek Z, Frankova D, Masek K (1993) Some
cellular and pathophysiological correlates of
inflammatory effects of synthetic immuno-
modulatory agent, muramyl dipeptide (MDP).
Agent & Actions 38(1-2): 106-115.

The effect of silica on the development of experimental Acanthamoeba

meningoencephalitis with reference to the macrophage role in mice

Hong-Soo0 Lee, Ho-Joon Shin, Mi-Sook La, Kyung-il Im*

Department of Parasitology, Yonsei University College of Medicine and Institute of Tropical Medicine,
Yonsel University, Seoul 120-752, Korea

The role of macrophages was observed in intranasally infected C3H/HeJ mice with
- trophozoites (3 x 105) of Acanthamoeba culbertsoni which was a kind of free-living
amoebae inducing meningoencephalitis in human and experimental animals. The mortality
was 60% in the group of intraperitoneally injected mice with silica (0.5 mg/0.5 ml). It was
much higher than that of 10% in the group of amoeba infected mice without silica
administration. The phagocytic index of peritoneal macrophages co-cultured with
Toxoplasma gondii was estimated daily. In contrast to the control and amoeba infected
group which didn't show significant fluctuation of the phagocytic indices, the silica
‘administrated group revealed under 3% until day 3, and gradual increase up to 24.7% in
day 5 which was same level of amoeba infected group without silica administration. The
level of interleukin-1b (IL-1b) measured by ELISA was the highest in the amoeba infected
group without silica injection and the lowest in the amoeba infected group with silica
administration. In the test of the amoebicidal activity of mice peritoneal macrophages in
vitro, silica administration revealed reducing effect on amoebicidal activity of macrophages.
In conclusion, macrophages were proven to play a significant role in defense mechanism
against the development of experimentally induced Acanthamoeba menigoencephalitis.
Key words: Free-living amoeba, Acanthamoeba culbertsoni, macrophage,
meningoencephalitis, phagocytic index, interleukin-1b
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