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ul9-2~ol| A Naegleria fowleri -4l o] 3t
whAl £ ofAl 9 o 3

ob o] Fax A e S Hdad A dAAGw gAY Edndr

# =B

£ o :ulLzd N. fowleris 719477 "ol Nf 2 94 L7 &4 5 25 T &
B F A Z7) 7ol 16.8%, 17.74, 13 Foif& o=

x-E M OEE

B —*

o ApeEsh

16.7%, 17.04 =2 v =F9 22.7%, 14,64

off Hl& AlwrEe] #adlam W27 7] dAF YT Nf 164 FAZTF AT 23 T4 Akt
AE7 7] 10.5%, 16.59 2 2 To wlsle olst sk 22 N fowleris 79 AR F

Nf2 g 27 &35
7t gl FAE A
S 2T wd gAY FALS

28 =E 13 FARE W€ d2TH viastd AREd 4B FHo
Wi kF el N. fowleri d¥¥o] Nf 2 2 Nf 154 A =T ¢4 5 AR &
of FAS e, BAE AYste] GFP FAAET

g

Az AZT GA AHA JEFFe] F40 dAE Fadgeh Nf 2 2 Nf 154 A 2T FA=

A2l N. fowleri 4¥99) wAT2zE ARG e,
=4 lipid droplets7} “tehvbs 2 27 ZAstgoes,

9o cisternaed] <A x A= g}

swelling® v EEZxcdele] 71 F7}5

peroxisome- A=A Fokern], TE 49 Fr18k o Eo] osmiophilic granules Fo] 354,

N. fowlerit] AT EH APe|A vlekd CHO A Lo N. fowleri vk 92 o,
WAL dHE
N. fowleri®] A xu}a] go] Aslyoe] 2= gl

ole] Wla), Nf 2 2 Nf 154 A 2T A E

Key words: Naegleria fowleri,
meningoencephalitis

HoE

AdA AN B3 HAFHAE AR FZoh 8l F Naeg-
leria spp.¢t Acanthamoeba spp.= 1A H A=<l
HAtA obf ul4 T2y o (primary amoebic meningo-
encephalitis)-2 < o7lo] uh# A o (Derrick, 1948;
Butt et al., 1968; Carter, 1970). 23 g °4:|"7‘}
o I8 AdEH £ 9 9A4] HzFHo=RE L
#, wWaEe z wWl4e dF FJ,J.E’r(Culbertson,
1971; Wong et al., 1975; Lawande et al., 1979;
Willaert et al., 1980; Moss et al., 1986; Milligan
et al., 1988).

Thong ez al. (1978 & 1983) % Haggerty and John
(1982) & Naegleria fowleris w}2-2~9] 31, 27}
d, #% qz 98 54 A %%"] =3 A 7}
AA &5 welmge) s FE AAbslg s, Bush
.'md John(1988)& w7} W= N. fawlert: w9 A7)

s TEAZAE W g g wH s AEE

°of @1 1991 ol Fm Q7w Ade] o+
= 98

monoclonal antibody,

A L5 o] 73.0%
27t 9,49, 10.7%= CHO A 2o of &

agglutination, cytotoxicity, amoebic

A%gde mxasdch Lallinger e al.(1987)-2 N.
fowleris 7}Ee]l QA7 ¥, T-Naegleria 958
37 immunoglobulin G £8& ¥4 W= Fals}e]
AT AR3YE BAstg

=& Kohler and Milstein (1975)4] A =-¢ %7 ~1'_=J=TE.'_.-
o] &5t o7l dTAEe] BE o A5 W
AZT FAE 4ot A3 2 Aud A4F + 9
25 AAEY =9, Perrin et al. (1981), Holders:
Freeman(1982) =& Fine et al. (1987)L Plasno-
dium fal-iparum-s A 22, Danforth(1082) = Eimeria
2, Handman and Remington(1980), Kasper et al.
(1983)-2 Tozxoplasma pgondiis]l v #}e], Lee ef al.
(1986)3P Gigiiotti et al. (1986) -2 Pneumocystis carinii,
Nash and Aggarwal (1986)2- Giardia lamblia, Ortiz-
Ortiz et al. (1986)& o) o}=| u}, Tachibana et al.
(1986)-2 Trypanosoma cruzie)] 9§ A ZT § 45
AaAstd e, el A 9 5 (1983) 0] Acanthamoeba
royrebas] Msle], Ryu and Im (1992)-2- Naegleria
Jowlerio]l & FEATF FAFT Aadte] 2 Z4L
Aesrg e

Haggerty and John (1982) & N. fowleri < 9k8 o
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FHYE ALYPE & FRAaA7} bz mRzsgle
H, 938 AxS4g BeE: AW BazE 2d,
Eaton et al. (1970)¢] Entamoeba histolyticazl ) %
§ Heladzd AZSA¢ wehde nwags,
Curson and Brown (1976)-2 A-f4 ol ale] o
24 FFE VeroA£ET AEdte FAAdgox,
Marciano-Cabral et al. (1982)& B-103 rat neuro-
blastoma A 7} Naegleria spp.el <4 734 =z
o o] 9> E4 . Ravdin ez al. (1981, 1985 &
1986)-2 Chinese Hamster Ovary(CHO) A x5 54
A 22 A435te] E. histolyticad) A 2542 47314
2, Cline et al. (1986)2 N. fowleriE rat neuro-
blastoma(B-103) Al =, Vero A £, Hela 4l %, HEp2
(human larynx epithelioma) 4| X 2 L1929 mouse
fibroblastset #-3AA 2 $FAE HaAsg ot

L 9TFE AR AR N foulerit 294
717] At zFE A7 Fol N. fowlerio) W3 Al £
FAE vhg-2el A3 25 JE2A G E AGE
o) HEE FAAsY G =T FA A wbfzo] ey
deo wlAE £FHA5 23nA sgeh. 28 6ok $Hql
N. fowleri o <¥8d] A TF FAF A3l o+
v &4 A=, 44EY dF 92 JFdY oA T2
¥ 32 B35ty o, CHO Al Zo 93 N. fowleri
o AEEA Yo DHAET A owWd JFE
FozbE FFEmA A

ez H Wy

1. N. fowleri2| W 3l &2 M=
W@ Ho] 1= Naegleria fowleri, ITMAP 359%
CGVS ol 7] (Willaert, 1971) 5 A4, 37°C 27|44
FEA oz Al ksl AR ApEFch AL
242 93 §99 Az g oeuts 434
e zSoEArE LA F 10,000 AA 302
AAAAS] 2 4FNE Rob, Lowry(19509] ¥
oz gilA kg Fedtd gy
2. AESE
A% 4~553 ¥4 BALB/c =
3. N. fowleriz| ZtH
w82 A & gm secobarbital 0. 06 mge F7F W =
Fagte sl Az F, A dr 5 plol N, fowleri
4 gy 5x100% Hel H A R delz=y Fg A3
Hzde A9 T4 22 P E vH ANz 494
A5 v HE doj=go
4. N. fowleritl et M Z T €hd[2 A
N. fowlerie] d% A =T FHE v 3= b4
EF Nf 2(IgA)et Nf 164(IgG,) Al =2 10% ¢+ ¢+
43 e £33 RPMI 1640 W A of] &} o] ofsle] =z 4
Zq-L mol F&Hte] AEEAV, w2 HF WE
pristane(2, 6, 10, 14-tetramethyl pentadecane, Sigma)

=% A4

0.5 mle FA% o8, 5~129 Fo B3 J= Nif2
= Nf 154 A 2F /fﬂEF 5x104~10x 104 & A&
% ¥, 448 2 YA 448 sl 439
2 84 z\]--g—‘d]-ﬂi . &4 71 Voller et al. (1976) 4]
Ha%4 9744 (enzyme-linked immunosorbent
assay: ELISA)o & &R 39 =d, ¥9 AAFTE=E
0.5ug/mlo| g2, ¥4 HzFos AL, &4
WETE A HEa9 URE 1110022 HA 34
AL st g ok,
5. CHMZET EEC FEHYH
we AT Alede m2AY I A ZT 342
0.2 ml¥ FAdtg o, ch&s o] ofz] APTL
2 vreh, A6 daFezt: YA gdprt T4
el o,
7t -N. fowleri Z4Y ® S0
< 39A 23 FAT I FEAAY 2F A 3d A
of 23 A ZT A F4
1RPEAA7] 59 A 18 @
AzFE FA F
L. N. fowleri 238 ¥ S
- ZdF 28 FoERdA & 443 53U F
o 23 FAZT FA FA
AN F 4 F 18 ¢
AET &4 F4
6. Ofm|bB}4d $Gtk|Ho| Wi =0l
29 & ARAARR whexe WFgl, ABE
2 AEAAE BRI, e Agas) AR
ot AReAE A e LY op i FFY
EAFF 2 HAxAY weE sy HIE sk
=% AEF v AE X 30944 FABE
7. SMAIED SHol 25t N, fowleriz] SEUS
A LT 3 N. fowleri 4 FH £ 3 A7 =+
o] ¥ 2 Haggerty and John(1982)2] Wy o= s}
dck. FAXFE o FAEA-E 50% F3 ammonium
sulfate® & F4% ¥, 100 x4 96 well plateg]
F welle] Y5, FA WaFFad ofxul JPyg g
Page’s amoeba saline(Page, 1967; PAS®Z ofh)e =
A F 3t 30 gl PASe] 5x 10408 ofwl v} ¥ & 3
A7 & 96 well plated] =+ welldl ¥z mul7]d
A 3027 mukAA 5 inverted microscopec E 23
ol % #Astg o o
8. EHMIEZ EHI7t N. fowlerio] T4 2 HEj o
nixls 8
Nash and Aggarwal(1986)<] whye] e} &3]3
£ #3A% vhL, guinea pig complement(CSL)E
WelM] 14 p144 2= 3087 ¥4 F, Z74E 3ml
CGVSHl A7l B = AP dz 37°C F27]4)
A ol ekslel Al N, fowleri 9 k89 o] HF 9 A4
TFz9 Wil g st
N. fowleri ¥3 9 w2 LTHFAZ A 534

A E 18 R T



M, ATz 4@ FAe FAAAAGH e 4G
shdvh vidkd A AHEY obeubE 0.1M A% F
A (pH 7. ez Ty 4 A3lx 3% glutaraldehydes
2A2r 2AAZ) FAAEFA ez FA AAsa, 2%
agar 4L Fo T¥ F 1 mm FAR AFIHUch
19 0sOpl 2AAZ & $48d AAL0H 22
g oz gAse FAsg et

9. CHHIEZ @Rt ZEMEWN S N. fowleri

o NE=4H 0|Xs Y&

ALENE AZT 4 oo 2442 ¥ CHOA 2
ERAER A9ge ¢¥A geozz(FE 5, 1986),
o] 4] 2 & Eagle's minimum essential medium(EMEM)
o 4 monolayer® ¥ wztA] o) ofg F vl okd L A
Askz 0.25% trypsin-EDTA &2 o v] 27
H AZE wejue] wigdoz A ¢ AFHs}z, 96
well plates] =z well = 4x 10412 CHOA L& o
2447t Av¢ B& monolayerd] ¥4 ¢ WvjAez &
algtg e AEd g AAT® F CGVSI A oA wf F F
o] N. fowleri= Earle’s balanced salt solution (EBSS)
oz AAstz, 10419 JFPE 80 pl EBSSe 3
AA CHOA L7k A% monolayers] ¥z @Al 2F
A 100 15 A F 1847 CO F27] A4 g
AR, 42 F 4298 AAs 2 EBSS £9o0=2 2
3 A%, EBSS2 =E 1% gluta}'aldehyde_%—"-ﬂ%
well F 100 14 go] F2d A 153 2AAHA S 2
o mAAE A)AsZ 0.1% crystal violet £4-& 7
well & 100 uld go FTo1A 1087 dAe=, &
F42 38 A Qe AxAzel. 0.29% Triton X-100
Sdoz gagd L A7 F, ELISA reader of
S8te] 570 nme] 4] FFEE FHsH . A L5
A =% Alderete and Pearlman(1984)9] o] wet
e THom gaehge |

A ZEH (%) :(1“‘“:%'_{%3%{":7%;) x 100

g4 g &8 1

1 M4 BHE N At
JAE FAZT FAE mnaFY HARAHeE
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FANAE 2AT A, HFEFELE Rol FHAA
Nf 2 st 79 Fa71E 1:2,048¢1 9l e, Nf 154
S =T FA s 11,0248 5. Bgds A4-35
Nf 2 gt# 279 $#474= 1: 102,400 o] 3o, Nf
154 A £F A A= 151, 2000] gL
2. SHMEZ g7t oAl HojEdo)
gt
7t N. fowleri 2+E H F£0i = SN gH e &1
N. fowleri® ZY9A77) Ao 3 2= NI 2 554
2T A E FAE AFTAA, H2FF AARE
YEAE ) AE vzY A Aelst glge] Habsdd
(Table 1, Fig. 1). =79 e AgE222.7%
eldl ul3lel, 7 25 A= 3Y A 23 Nf 2 A 2T
FAE FAF AT 39 H 18 FAAE AP Tl A
2] AL #7 16.8%, 16.7%2 AREo] Adls
qes & 5 Jdh =g HE AL 2T
14. 642,704 1 e] vlsted, #d A 28 Fo4 T 3G
A 18 B AT 22 17.712.082 D 17, 024,00
Qg EA oz f9d 40 A (p<0.05). Nf
154 FAZT FAE A9 257 A% 39 A 28 FA%
AY 7o ASE AE D AEA 7] FF 10.5%,
16.54:2, 1291 (p<0. 05) 2 T =F= u|wdle] =e]r}
9l20] &z ¢l ek (Table 2, Fig. 2).
Lb. N, fowlerizt® £ S & =T 832 514
N. fowleris Z9A7 F FALTE TFAF T4

njx=

100

—~
& L.
o .
e}
o
R
-
g ao
B
B ool Control
@

P

[}

10 2 14 1) 10 20 22

Days post inoculation

Fig. 1. Survival rate of the mice injected intrave-
nously with the monoclonal antibody Nf 2
before inoculation of N. fowleri.

Table 1, Mortality of the mice injected intravenously with the monoclonal antibody Nf 2 before

inoculation of N. fowleri

Cumulative number of death

Mean time to

© No. of . Mortality
Group 1 - - death (day)
Exam. . o g 19 11 12 13 14 15 16 17 18 19 20 21 22 %) (mean=$.D.
Exp. 1 LI _ 1 2 3 16.8  17.7-+2.08*
Exp. 1 18 _ 1 2 : 3 16.7  17.0%4. 00
Control 22 1 2

4 5 22.7  14,6Xx2.70

* %k 1 Student's t-test, p<{0.001 & p<C0.05
Exp. I :once treatment
Exp. I :twice treatment
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Table 2. Mortality of the mice injected intravenously with the monoclonal antibody Nf 154 before

inoculation of N. fowleri

Cumulative number of death

Mean time to

No. of Mortality
Group death(day)
Bxam- 7 g 9 10 11 12 13 14 15 16 17 18 19 20 21 22 ®  (mean=S.D.)
Exp. I 19 2 10.5  16.5+2. 12
Control 22 1 2 4 5 22.7  14.6%2.70

* : Student’s t-test, p<{0.02

Table 3. Mortality of the mice injected intravenously with the monoclonal antibody Nf 2 post

inoculation of N. fowleri

Cumulative number of death

Mean time to

Group E;’Argf Moratality death (day)
7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 (mean—+35.D.)
Ezp. 1 36 1 2 4 5 6 7 19.4 13.6%2.51
Exp. I 28 1 2 5 17,9 15.8£2.17
Control 21 1 2 3 4 5 25,0 14,645, 32%
* Not significant o
A e el i ATl A rh-t=8 AE 2 AE DS d2T
T bemeTeeett ExplII W@ A, 24z 19.4%, 13.64, 17.9%, 15.84 %
b4 frmmemmmemamess 25.0%, 14.69%2 FATH FH4¢ JdAYL F ¢
©
H a0 9\11:}‘-
'T'g Control 3. SMEZ Ho S N. fowlerie| SEHUIE
E 70 | FA LT W FAE FHEF 242 HAEF FAE
| Bt N. fowlerie] A& &3ubg A=E #asr) 4
T @ AP =, Nf2 2 Nf 154 S 2F 34 =25
T w T e w  m AT s @A N fowleri 999¢ 27
Days post inoculation A7 el Has ol (Fig. 4).
Fig. 2. Survival rate of the mice injected imtrave- 4, M SHH| 2 N, fowleri U2 ZEM0
nously with the monoclonal antibody Nf 154 olRls 9g
before inoculation of N. fowleri. 2 A LF G w2 A9 N, fowleri o ok
100 - Exp.L ¥ 5104 484 7k} 9647k Wl kgt ¥ J Y9 S£F
o | O SO I : 2A4F9%d, 4 FALT §92 Ad" AL Gz
N Lol W& FAe] dAgE ¢ F A Fig 5. 2
EW Ak A2l LA d3He) F& 4847 H gk
4 F 9 130x10% 96417 Fell & 277%10* Yol ul4,
B " Control Nf 2 2 Nf 154 dAl 27 @A =2 A5 3% 4847
5 W F A7 423100 2 94x104 o2 HejEA F P
“ o F9 A 2 Ao, 9647 Fole 158x 10t
0 9 206x10* e & vhh FAo] 2 &g neF9rh
. 9 ] {E] 15 17 0w

Days post inoculation

Fig. 3. Survival rate of the mice injected intrave-
nously with the monoclonal antibody Nf 2
post inoculation of N. fowleri.

’Jfﬂﬂ A, wpgxo] AlELER HE] 7] gL FH

gro] HA= ¢l o} (Table 3, Fig, 3). N. fowleris
A 5 4A7E Feb 39 Feol Nf 2 A =T 84
AR ARES} BE T 492 Tl 18 P4

m[m i >

1:1
=
=+

5 BMIET Xz XHel® N. fowleri & U39
HAMO|ZH pE

A4l N. fowleri 9 3 & 3% F=z9 49
22 Adgied, 4942 359 E5o] 24AY
. 1‘ W Fodd AR & Heg 3z
A9 Yabe oFeten FAE G JFHo) W
740111—_ el 7} Fekslx cisternaesl g " EZ
#otd, B+ ¥ zwL A (SER, RER), peroxisome,

#L. vesicle® T3 Golgi &4 53 chokdl mok
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Fig. 4. Agglutination of N. fowleri trophozoites

treated with monoclonal antibodies.
A: control, B: monoclonal antibody Nf 2,
C: monoclonal antibody Nf 154.

o AxE g B33 fﬁ‘ﬂ?l T T Eol
=} (Fig. 6).

Nf 2 A 2F A5 AAAE A A gho] A3
wel A% @ F2FEY P F2 FEY g7 F7
gt et 4§ 244 7 Fo & lipid dropletsz} 3357
AZdstg ed, swellingsdl Feio v EF =z olE]
ol A= (Fig. 7). 4847 Fo & dEEZE
ot9] swelling 357 Agod FL9 7 F78A
=, osmiophilic granules So] A2 P}l o AP
o] wel cisternaerl #H QD H2 v EL=Hotsad T
7] ¥ 85 o] F+& osmiophilic granuless] 71 F71=
o] &=t (Figs. 8 & 9).

6. SHMED 2 =EMZH st N, fowleri
2 MESMH0 olAl= ¥

CHO A £ % o33 N. fowleri 8] AXE5HAY e
A, ofelulel by dEFE AL 7ol
w CHO 4 2o =l& N. fowleriel sta]f& A5}
7lo] = gch(Table 4. CHO A% woks] N,

F2H 9

vol.o
& AT

fowleriz= ol 2} AFEE

2] hebel Al £ ¥ F(1976) 01
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300 —
qg Hl Control
“:' 250 NEZ
j:j Nf154
=]
[
El L
2 200
Q
o
U
° 150
)
=
100 -
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_
o Z

0 48

Hrs, post treatment

Fig. 5. Effect of monoclonal antibodies on the proli-
feration of N. fowleri trophozoites.

Table 4. Effects of monoclonal antibodies on the
cytotoxicity against Chinese Hamster
Ovary Cells(CHO cells) by N. fowleri

Monoclonal antibodies

from Cytotoxicity (%)
Nf 2 9,4+ 3.27F
Ni 154 10. 7 5.53%*
control 73.0%11. 1

* #% 1 Student’s t-test, p<(0. 001

Sowleri J ¥k A& =, AXEHe] 73.0% ¥
g, Nf 29 Nf 154 427 FAE Qe dE=
72+ 9.65%8t 10.7%2 CHO A x9 stz §o] Aoty
< o F A3+

&

=]

AAdHH HolA AFARE = opuf F N
& e Iz el
Aol v, d g F8 AHFTEV A
A7t M AL Hu F4AE T FFAFAE
Wetel A4 EH4 FoHHgE dagidz d¥z
o} (Martinez et al., 1973; Curson & Brown, 1980).
A& e A st
Lol A AFAGDoplubE EHE Mo 48 EFEAY
W Agol g2 4B ok gk
Thong et al.(1978 a & b)2 N. fowleris R

odoeld 2

of A7 Hel H7FE BEre F-Naegleria @

A4S Fodls 9 Q4870 A2 L FAY =,



Fig. 6. Transmission electron micrograph of a normal trophozoite of N. fowleri. Well developed
nucleus(N) with nucleolus, endoplasmic reticulum(ER) and rough endoplasmic reticulum
(RER), Golgi-complex(Gl), mitochondria(Mi), food vacuole(Fv), phagosomes(Ps) and
peroxisomes(P) are seen (10, 000x).

Fig. 7. 24 hours post culture of a N. fowleri trophozoite with monoclonal antibody NF 2.
Mitochondria are slightly swollen. Lipid droplets(Ld) are observed (35,000x).
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Fig. 8 48 hours post culture of a N. fowleri trophozoite with monoclonal antibody Nf 2. Swelling
mitochondria and numerous osmiophilic granules(0OG) are observed (20,000x ).
Fig. 9. 72 hours post culture of a N, fowleri trophozoite with monoclonal antibody Nf 2. Lipid

droplets and very swollen mitochondria are seen(l5, 000x),



— 120 —

Lallinger et al. (1987)2 N. fowlerie] &
dRL 7Y =4 M2 AFed 4£7) \l' il

& FAde] weldde] mFAA S
AN A N fowlerie] A& g 4 ]/d DA 2

o

FAL Ao, ofdury G A 2D Fo] Y
Wz Folale] wtAl X Fale] o L AL,
ap 2o N. fowlerizs 729 A717] A <A 2TFAF
Fodg & w, ABEY At P HEV DY Aol F
Aoz uwexrs welmde A ZE FAI &
Hr}t 9122 &+ 29t ol Schistosoma mansoni
o] i dATE FAE HAE geludd fFE
2 Bickle et 2l (1986)9 4¥= ZT AFHE d&
4 o91olck Thong et al.(1978 o & b) 2&hd N
fowleri ﬁo"&]j‘ ERow Eodgg o, ¥iy T4
2 ZaatAl Ga=o] N fowleriol A% $HEAS
FEge e “J°-ﬂ°ﬂ el ¥ Aozt .

Focmoll A AR W E Fold Al ZF A 7k blood
brain barrier® o BA EasteA ol & WHAA
orok o1} Harrison and Parkhouse(1986)9] 23 el
A Taenia saginated) W& FAET AT 49 3
Buo] FAPE @l ¥4 W2 o] Feted 2 RelA A
Qo2 a7t Bt T. saginata A Weldd
Cﬂoﬂ st gtz Rasiglnh

N. fowleri 7494 F+ 2 Z ¥ ¢4 & Fil& =€ &
sob gl Z ol AR ety o # vt N fowleri
A7 WA At A% v F AL FAR F
oz e £52 FA4L T8 FFAAAE AE
v Thong et al.(1983)e] 23t N. fowleri®] 7
g wole g Fz vt Aol dejrte Ao
solgich wetd 7+l o] gHAEZT FAE FE o
Aol ¥ ATl A N, fowlerist A4%F £ 3l Az
o] BZghe] wolWAdd FFHS Yt Ao okl F
= o

2o E dwadE R A, o f3 J4E
of el 4R FAF Foldel deAE 2uA
Thong et al.(1978)3 Lallinger et al.(1987)2 A9
dzFoa AAY wgx9 dY L ALWEA £
7t JehvA ekgbetm maale] 3 o @Y el Fol
Wol gleg st B APAAE, o2 4F

ANT2E A ZT FA7 F50 ¢ 5%
Ztz e AR "}‘4:-54"1 u] Hel 4 A& °]—8‘?{}

492 'NBE}ZI aovh. Yoz JAZT AT F
AL =, AL AHAE=R @fﬂ wWe gAst EH 2
HEH£dqAe FAN &4 59 A9E AYded
N. fowleri 24 A A LF @9 xo d& Fof
FAA AT 4 F Ao Andd

2 AGdAE RAZT FA 7 N fowlerid] 3+
ol MAE GHe AR FAFTA in viere 4
oful 0 f ka9 FAWE W FA vIAE

o %
4% 52 wasud. Haggerty and John(1982) &

9 o

N. fowleri J 3o FEF L AP 4 S35
7} gty ¥3slgod, B AYdHE "dAZT F
HAE N. fowleri Fqel AAstgesl A% &3
EFE F2E 4+ P9 =R 2AE AAdE F A
ofdle] 24 Ax2 Ay =6 N fowleri 9 k3
o A% §F& Zo Nf 29 Nf 154 HAZF &
AE ARG 2 | HzTol wlste] JFPe AAG
FAYAT F2E 5+ Yok
@A o2, Chung et ol (1976)2 o]z o}ujubel &
AL A4 F AN A ez wA Tz HHE
kel e,

-r-‘

A A F uFiEe AAsgod F2
2] 2] %14 ribonucleoprotein bodies9] helix T3

%
Agel FAALAT stxlh. Acanthamoeba spp. of
TUH L Jste] vlAF2E B2 9 F(1988) Y

QYA AL oheluk FFARS A g Ky ¥

A3t dug W9 37, Azdd vEend
obel W4, 29 «xAY I Fo BEAA=,

peroxisome %254 9%9tow, phagosome Fo| ©
o] TSz dvatg . N. fowleri 9 ¥ =
AZTE FA5 A F vATFz das 22D
¥ AP e, A AT olulufel W] mdte] E o
Ag - Azte] AAFe] vzt peroxisomes A
T Ao, fleZ=eely swelling A =7 F7sk
Az, Fx8 $=7F Zxetxz AF e, lipid droplets
g} osmiophilic granules 59 7t Z7t8tg . ol
2] #H a7t Fig, gel Aol el A Aapidefe] ofm ub
oA Ei #AsE dez Hef gAET FA 9
T dgor Aadd doz b A7 % 4 I
Az AEdd

=S oy P5Fd HFd ALFg a7l 3lelA
ode] T5 2N LE 2, Helad 2, Verod %, B103
rat neuroblastomad = 2 CHOH X E o] &, H&5H
2 Wil §F 2x FEE getnr] 93 A5y
E3E FAeE AEEe] ARH olEH = dud,
F 5(1986)9] il byl obefule] AxS4 A
of 9ol ofe] =2 Az F CHOAZ7 ZAALE A
otttz Badte E 4P CHOAZE EAMZE
Bt} N. fowleri®) A LHA4¢ RAAHAEd, FHE
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The protective effects of monoclonal antibodies in mice
from Naegleria fowleri infection

Euy-Young Soh, Ho-Joon Shin* and Kyung-il Im*
Department of General Surgery, College of Medicine,
Aju University, Suwon 44]-749, and
Department of Perasitology*, College of Medicine,
Yonsei University, Seoul 120-752, Korea

Protective effects of monoclonal antibodies against N. fowleri were comparatively studied. BALB/c
mice were treated with two types of monoclonal antibodies, Nf 2 and Nf 154, before and after the
infection with N. fowleri. The mortality and mean survival times were then compared. Also, direct
effect of the monoclonal antibodies on the N. fowleri trophozoites in vitro were observed. In vitro
protective effects of the monoclonal antibodies were also studied in cells infected with N. fowleri.

The observed results are summarized as follows:

1. Among mice pretreated twice before the infection with monoclonal antibody Nf 2(McAb Nf 2),
only 15,8% were killed, and the mean survival time was 17.7 days. This was not much different
from the mice pretreated once, as the mortality and mean survival time were 16.7% and 17 days.
Those effects were compatible with monoclonal antibody Nf 154(McAb Nf 154). The above findings
contrast with the mortality and mean survival time of the control mice, which were 22.7% and
14, 6 days respectively.

2. Mice which received twice the McAb Nf 2 following N. fowleri infection incurred a 19.4%
mortality rate with 13.6 days survival time; 17.9% and 15.8 days with on time administration, in
contrast to the 25% and 14.6 days in the control group.

3. Marked agglutination effect of McAb Nf 2 or McAb Nf 154 were observed on N. fowderi
trophozoites.

4, When N. fowleri trophozoites were treated with McAb Nf 2 or McAb Nf 154 combined with
comments, the proliferation rate was more significantly suppressed than in that the control.

5. N. fowleri trophozoites treated with McAb Nf 2 or McAb Nf 154 showed an increased number
of swollen mitochondria, disfigured cisternae, lipid droplets, and osmiophilic granules in the cytoplasm.

6. A remarkable protective effect of monoclonal antibodies was noticed in CHO cells infected
with N. fowleri. More than 90,6% of the infected CHO cells survived, contrasted with 279 of
untreated cells.

The overall results in this study suggest that N. fowleri treated with monoclonal antibodies
against N. fowleri reduce the mortality and prolong the survivial time of the mice when the
antibodies are administered before the infection. The protective effect of the monoclonal antibodies
is surmised heing caused by agglutination of the trophozoites.
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