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np.© = of| A Naegleria fowleriol 2|3t | 4=u}ed
gyl g AEH dF

Wk WRAS HEABEE
® B OE-F W —

A =

9 urA] ofw] n}A x| 2t (Primary amoebic menin-
goencephalitis, P.A.M.)& Carter(1965) 5ol 28 <
Ay mst A#s 9z Butt (1966)e1 98 P.AM.o] e}
gtz onl, 2 AAR & ol Golul upute]  Apgel A
A HFEtd s dodlE fU obuE dHA AY
o}, 2% 204 7t Florida, Virginia, Texas, Georgia,
Czechoslovakia, New Zealand, Britaing Al A of 23
ANA ARzt goishd, Emd AL BE delA
A4 ojalol vt e Ay FolA 29" FelAM &
dgH 24AL dyEgm ® Ayl 2 e] wheba
ol Awstd ok 2 f1glel Hw  ARAEH ol vt
&, 2%, BV F AdedAY & o
Naegleria fowlerie] 7+ = 7%+ X3 o]t
2 Wells (1911)7F v ¢kell o8 A4 & ofrf up2
“36} 9, —JH dalel =HA ot H2EFH R

AN AN Azt g AR ot v}
*‘C— H] 70% Eolo] FARL AAsz e A Fel
AR, 284 A5 S deogth AR HAFF
Aol A opu U}-E“ WA e Aol v T el
Fastly AL 24734, okl g 3 FEAFL
2 % 4 9 $yvedAe off dddew #4
g o= gloy FH5A976)0 o8 A EA HelA
Naegleria sp. ot Acanthamoeba sp. 5 22 & H ul 9l ch
QA obeupd Hgubd L Fubd Eol A 7~204
Aol o] #Fo] B °14°433% B o - R e
corticosteroid =9 HAdqdAAE Arider ARSI
BS- HdAdol gt Z} A Zotelute] JHAE  =HA
0}—‘-’“ g s doa 4 gk, WAl

rlr

L At
o he o

el &
2l Naegleria® w7 2 A F3le] AP oz ng
ol A ¥ g FRAA = A olZA o] Ay

9 FEHE O & old ¥ & At
Naegleria7y A 6] A& 59 A54L

obel uhe] 4,
Tr 2 gTL 09HE BN TR AT nEw

AW

T, AR, MEFzAS 559 99
5 01'31 2736l 938 3 wA =k AAEL
. fowleri® 7Y A A P.AM.& W A7 5
P B, AE, A4 g oputa A "Fl(moculum

Aol % tolrmAl sy ch
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1. dHEE

15~30 gAtel®l 7178 ICR ¥ BALB/c of$-2 &-
At AAE A2 AT vhes fd Haadg
ol 30 g vIsle] ¢4 BALB/cob ICRu}$-= 72
200t 48, HFEnwele ICReb$ 15 g, 20 g,
25 g, 30 g9 ¥A AA 2 20wk g A F

el = 20 gl 919 ICReMS-2 ¢4 2 A4 90wtel &
AH-&-3h 9l o

2. Naegleria fowleri Hj &

N. fowleri 0359 (Belgium, Prince Leopold Insti-
tute of Tropical Medicine, Jardin JB w24 AZT)+&
CGVS i #] (Bactocasitone 10 g, Folic acid 1 g, Bio-
tin 10mg, Glucose 0.5 g, Penicillin 25x10* unit,
Streptomycin 25, 000mcg, Fetal calf serum 25ml, %
T4 500mb ol A 15 A v‘?—lﬂf‘ﬂ Al el ok dle] 8 7}
iAo w it 2 PUdiol FFH ol

3. ZAHEYY

Secobartital &9} (100mg/50ml)& w92 E7d o
A F g 25pld FALS] vk A Zich Wk N, fo-
wlerig hemocytometer®2. = & Ao 5uld 7}
1x10% 5x10% 10x10%] =A F{4& =E2 mi-
cropipetted o] &3te] miH ¥ v}g-29 AF wPHR
wolre] 71y A 2.

4. AEE =39 Yy

A g A AR AY wpe2F
3 A Az e ez #AAFPZ 10% formalin
o ZAHAFE HE%*”%} AdEE dog z2ANAA
N. fowlerid 3¢ i, ZHF 219 o] Fol
R A S I UH’ 2t JPAA Ho A=F g
Hekod o}

st 23
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HE 4%

N. fowleriztede] @ ke AEEL 92.2%
(1532l 5 11tz AR A2y obel upg
gl et Hde Tl Qe A
7k 63.4%0) 2 Sldqt Ao A9 36.6%55 A
Aoh Fxe] HHpYEASFE A2 12.6+2.89 16.0+
4.7 o]z FARETY AEAF Aol BARAoz

ook AT (E>0. 1. A4 o upd x| Fotd oz
A vhe o) Fu, A3, 49 29x FAAD
obsll vpsro] wE g4 & whes} eh(Table 1 3 2).

1. oA %Y x40

o

N. fowlerisd &8 10x10' 30 gl 98l BALB/cs

ICR=H§-2 #23u] 7ol #ojma) 7k A7 o BALB/
%
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Fig. 1. Cumulative death rate of mice with PAM
due to Naegleria fowleri infection according

Table 1. Mortality of mice inoculated with Naegle-

Cause of death

Group —  Mortality
PAM Pnemonia
Mouse strain
BALB/c 13/18 4(1)*/18 17/18
ICR 5/15 8(2) /15 13/15
Weight of mouse
15¢g 14/18 4/18 18/18
20 g 14/19 3(2)/19 17/19
25 g 9/19 7(3)/19 16/19
30 g 10(1)/17 402)/17 14/17
Sex of mouse
Male 27(1)/49 14(75/49 41/49
Female 22/36 12(2)/36 34/36
Inoculum of N. fowleri
Exp. I
1x10 12/16 4/16 16/16
5x10* 8/16 7(1)/16 15/16
10x10* 11/15 4/15 15/15
Exp. II
0.5x10% 1/17 4/17 5/17
1x104 4/12 3/12 7/12
2x 10 10/17 7/17 17/17

*: Mouse sacrificed at 24 days after infection

to sex.
Table 2. Survival time of mice with PAM due to Naegleria fowleri infection
mulati . i i . .
Grous - Cumulative Ngosfh(lig;(}larg;c: (llnay'yPAM in each Survival time (days)
8§ 9 10 11 12 13 14 15 16 17 18 19 20 Mean+S.D. Remarks*
Mouse strain
BALB/c — — 1 5 5 7 10 12 13 12.9+3.7
ICR - — 3 5 11.4%+2.4 p>0.1
Weight of mouse
15 g — 5 11 13 13 14 10£1.8 15 g and others
20 g — 3 4 9 9 11 12 12 14 11.7+5.6 p<0.05
25 g 1 1 3 5 5 6 7 9 — — — — — 11.9%6.1 20 or 25 g and
30 g — — 3 3 3 4 7 710 14.3417.2 25 0or 30 g p>0.1
Sex of mouse
Male 1 1 8 12 14 19 20 22 26 27 12.943.3
Female 1 4 6 10 11 14 19 20 21 21 22 12.342.7 p>0.1
Inoculum dose of N. fowleri
Exp. I
1x10 - — 1 1 3 5 8 9 9 9 9 12 14.5+9.0
5x10 — — 1 1 2 4 5 7 7 8 13.6+4.6
10x10 1 1 2 2 5 7 8 9 9 10 10 11 13.249.3 p>0.1
Exp. 1
0.5x10 - - = — - 1 13
1x10 - — 1 1 1 1 1 2 3 3 3 4 15+3.7
2x10 1 3 5 5 7 7 8 9 9 9 9 10 11.8+43.4 p>0.1

*Compared with two groups at a time
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Fig. 2. Cumulative death rate of mice with PAM
due to Naegleria fowleri infection according
to the weight.

c vl$-2& 18018 F 13vbelof A ICRw}$-2 % 15wt
3 bulelel A P.AM.o] #8802 PAME 9ozl
ul 920 W FYELSE 4 12.943.79, 11.4+2. 4
Qg BATH fog Aol A (p>0.D.
2. ObRA YW THEXI0]
20~35 g2} ICRv}$0] N. fowleri 10x10*% 3t
FA2 & W PAMWA L2 34 49utelF 28¢le
(57.1%), A4 36v}al & 2291} (61.1%) 2 ol 7} &l
9lch. (Table 1) = 293 dFH2d45s 42k 12.9
+3.39, 12.34+2.79 2 EAdH g §97 o]
A (p>0.1, Fig. 1.
3. OlA MEW X0l
N. fowleri 10x10*% #Zv] 7o Wolmgl & =,
ICR¥}9-2 A% 15, 20, 25 30 go vh$= AYT
Apolo] A} PAMel vt sl el WA & 2 Ad gl A
ol 7} elgla o}g- 2 B FAZAFE 7Ha} 10+1. 82,
11.7-55.69, 11.9%6. 1%, zelx 14.3417.2% 24
156 g T35} oh g Al AT el = obellu} T F A
zolgel Aolol glo] FA A oofst e (pl
0.05), veiAl AP el o997 dd=(Fig. 2).
4. N. fowlerizt@ 0| =gt xi0|
#%F 20g el ICRut§-2o] N. fowlericd 4%
1x 104 5x104 10x10%& Z<9A7¢ = PAM 448 &

& ZGAR obluprel ¥R wHEasl FEY
2-:—0‘—’?—5 Z+7h 14.5+9.091, 13.6%4.69, =z2l=
+9.302 FA%HAeZ 2 Aele AATHE>

34 e wwoﬂ geb ey 1x100
z}ca | 2x1017H FAtolo & PAMYA & % A&
A el Aol A 0.5><10‘%¥%‘i‘oﬂ*1% ohg
170h2) % 1272 (70.62)7F 2400 47 A Zshsirh
(Table 1).
5 welsty4A

4 2719 FAFH AFAH AT 29
333 9 398 293 EAE FEQAAE o
s Wast BAAS 29 §daAE A9
fAsh g

A AA 22 N EgeA F4T, SUTF 2 34

Fig. 3. Numerous trophozoites of Naegleria fowleri
are observed with a number of eosinophils,
neutrophils or macrophages in mouse brain.

(X1, 000

T 5 FANZAZA Awtadlow gHe dgm
1 Apolo] S @ eccentric nucleolh 7}31 ) 5k o
F 91l clear halorb #34 & 0] S =il oful u}
o edFdol Al = >1_J‘J_r91 g2z Bl q)
FHE 5 F A sdAxE 4% dF3A L ofw)
up7h gaEgler Aol wutde 4% 292 A@
ot 4 & nodFA(Fig. 3).
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AfAA R oloute EfH ol E w=gho]l Hony 3

= Page (1967)9 %ol el 2 families-Vahlkampfi-
daePJr Hartmanellae® Y2 9132, genus Naegleria
X family Vahlkampfidaeoll, genera Hartmanella$}
Acanthamoeba= family Hartmanellaeo| <30}, 34
32l o 2 Naegleriat slug-like trophozoites}, Acanth-
amoeba- thorn-like processes’t EAojc}, mw nlwi gl
4 ofsllute A AH 2ol A LxAAE F AukA X
stEr 2xo wE "319-101“} Az Fel 23t of
upe] 54£5E #AES 2 Ag AARTY. o
limax amcebat= 19583 wv] 38} Culbertson$ o] Hartm-
TEY A FAAE Fild o

anellid amoebae®
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of ZEAA AgAez @A Jetde de
oA oA BALE oA HAses A
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23 9.

A8 Golo upe Bk, Fr, Tf B4E F9
27 ool A 4 A& wd olel AF Ak

Aot ut4y H4utge) wyo] 2] WA 2 A2
#2438 93 e olyyt AFE oHAFH AF
ol A2 N. fowlerio] o3 Lojyidde] FA 4
7l Eez F&3x ok = Carter(1970) & AH#
¥ o] amoebicidal factorz} ¢l &2 in vitrool A &
= 3k

Aol ol S 2ol A N. fowlerit= PAMA L ob 2t
FA = olF4 A9 S &3] Fudted £ A
A% =, s9 Ho FA wWulel Yl ASIt 974
(63.4%)A 2 A d =t Qo 3-+x 569 (36. 6%) A ot
Az up$2s FEAAN F 24dA] FAR A
A2 122 5 1lviel 7k s dat Qo3

&g A
ek = 2435 uAg B8 obllulE: FFAZernz
o B 2o] ool M (87.5%) o #Hgelt - el A

FAEHE Bl Folwm st Ay 2/30 W A5
7} 81.3%% 5.

Naegleria 7Y@l M 59 54L& obellvig
F, %F 9 AgA 2o =} A9dch. F opolule
B, AF g g F4d5Ud e dedrE =
st o g A goh ofeulE WA A A7
7t WA Wl gol aEsx st N fowleri
E AYFE F9AD F HzFd4 3 34
HA4L JEY £ 9. wda B Ay ALLd
N. fowlerix. ¥4 A o] 73 Holvt A7zt Fdelx
AN Al kdte] 2 o] aslg e Aolme
of$ 2o ZFEAA B44E FHEAZ FE A A
$atgch = RG] = oluut o ALFE A EF
AR 8} Fizke]l AelA k. zEv ¥ A
HEF 19~109E wh$2o 7 A7 & = PAM2Y
o} Arubgel slel FAA Aol A= 234
ol A 7+ oful upst 0.5%x 1042 A b 1x10%] A3
3} oppx PEGO) FAY ESE 4 F ATk
2 28440 gsled vt Y T HEZA5Y
Aol & FAITA 9o+ Yot BALB/col A 18%}2]
% 13ute] (72.2%) 7} ICRe} A 15uk2] & 5w} (33. 3%)
7t PAMo 2 Abste] whe-x #pd PAMEA L %
17t 1¢ 8% & F AUk &Fol wel N. fouwleriol
o1 g PAMYA & ottt FEASR A4 TelA
249 oisluleE AFAHQ AtE zA I E o
Wang 5 (1967)2 A4 E@REE DA 54F 79
Hartmanellad 7 2399 53] 54 0]3}g] o] glo]ef
A AR wgichz sgdch. B AF A 3w A4
o] W& PAMWg L o7} gz A3 §F:74
o 244 9L o] AFF FF 4ol EFHH

Z 15 g %9 npsast e Aol FA& Ay 2ol

AR oplut ez AF AYgol EHw, Y

5 gzl ol o Aol N. fowleridl

A Azt =g PAMEA el Ze3ld v AW E 5%

el dAuTE B 2 oz APHorE

AL A& Do & gk 1 Yo ddg 5T FdL
= 2]

AgolAE BF) AW Fol whgzolurt Re
AAEE BolFs S Felt Hg AW B
Mg Qe gtk dgHeRE 4TEE B0
PAMo|t} ol 798l nxol % gtk 29 &3
o Wy, Aede 27, ©E Sud 299 #¥

7t P.AM, el g8& F 4 . & whA 2 o]
Zutsl 3%, Hodgkin’s Disease, #7]Aal =n] oo
A A}E, splenectomy F A o] o] o Wb A
Aol g ofute]l AR FEE oA A
c}.
N. fowlerio)| 9% P.AM.9] w2|3}=

2 8a 4AL |k
Aog HIEF, 2344, HAA HHE F7 (olfactory
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gk 2 AFeAE A FHAEFTAE AR A2
el A2 7b4 ofeljul, dqgy 5o &7e] 9%
# 22 A FAE ]

HT AR = Tl =E HAS Wy, edd
FZ#H 4, EgHel, AWgdd FolA AR Lot
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Ag 1y JFAE 3L Hol st gl
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717k& A Fol s AP FEelA skl

4. G AR ot vige] WE PAM WYL I
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Experimental Meningoencephalitis by Naegleria fowleri in Mice

Myoung-Hee Ahn and Kyung-Il Im
Department of Parasitology, College of Medicine, Hanyang University

Experimentally, primary amoebic meningoencephalitis (PAM) is induced by Naegleria fowleri
in mouse and development of PAM may be influenced by the strain, weight and sex of mouse, and

inoculum size of N. fowleri trophozoite.

In this paper, the effect of these facters on PAM development of mouse was studied. N. fowleri
trophozoites, strain (0359, were introduced into mouse intranasally under secobarbital anesthesia

(0. 05mg/g) .

1. PAM was developed more frequently in BALB/c mouse than ICR mouse.
2. The survival time of mouse with PAM was influenced by the weight, that is, it was shorter

in 15 g mouse than in the heavier groups.

3. No difference was observed on PAM development according to sex.
4. In case of inoculated amoeba, PAM incidence of 0.5x10* was markedly decreased.



