71 A F % A A A223E Al
The Korean Journal of Parasitology
Vol. 23, No. 1, 165-172, June 1985

Prednisolone 57} & wrAl ofu] u}Al

— 165 —

Fured o

A wAhe v JF

R A BRAS FEMBEEE

= E B M

—F /R F

JET KB BB RER MR

2 M

A =

ARG otvl|ulel Naegleria sp.vt Acanthamoeba
sp.ol olste] b4 obvfubd M Fuhde]l b E
odg] dFAE 9eted Naeglerias 2] limax amoeba
7} 2 5 % o o (Butt et al., 1968; Carter, 1968; Cul-
bertson ez al., 1968), 5, w4 AAEE, 7,
e, 7, & 3, 9, 4%, B TANA
i FotelutE £8  F3 39 T (Schmoller, 1964;
Sawyer, 1971; Richards, 1968; Kingston® Warhurst,
1969; Kasprzake} Mazur, 1972; Singh®} Das, 1972;
Anderson¥} Jamieson, 1972; Willert$} LeRay, 1973).
olE Fod ARAF otvutE FEY vwgHLem
ZEAAAA AFA HFdo] fudvtz Ead
v} 9l © o) (Culbertson et al., 1958; Culbertson et al.,
1959; Culbertson, 1961; Culbertson et al., 1965a; Cul-
bertson et al., 1965 b; Culbertson et al., 1966), Cul-
bertson(1961)3 Culbertson5-(1968)& # E7 o] 4], Cul-
bertson%-(1968) 3+ Wong% (1975)& A %eolel A, Cul-
bertsons-(1968), Carter(1970), Martinez% (1973)&
A # ol A, Singh# Das(1972)+ guinea pigol A 27+
wAdE FHE v

Cerva’5 (1973) 2 Hxslegt AgeA AY (FE)
1,551 9 w4t A A} 3,082 2RAHA F 7%
o] 4 limax amoeba® 7 £3}% 32, Wang=®} Feldman
(1961) 2 A Al QFofl A AfFAL ofvllupE £
39l ek, =3 Dos Santos(1970)& 16,1745 9] 7L
& 228 A3 AFAE olelulo] 23 gl g
ubA oful uld Mo gAed E B aEgl e,

Steroidg 2 22 | && A AAA dste ¥
DA A 55 AFHE FA7= AR F
a8z 9k Wongs (1975) 2 A4 & ofnfule]
AAdel ), MIFzA, 59 d%, HAggeel
we} 2g JeElhdds 89z, Germuths (1952) 3
Fischel 5 (1952) & cortisonefod 7} &4 RA4& oA
AN Gz 8¢ o, Lewert$ Lee(1954)-& schistosome

=
L

7+ Al cortisone¥-o} 7} 59 AFH & FaAZvz
sl ch. o] &lo] % cortisoneFod 7} FA A Aol A
Fol A S5 AFH & AAANGE ok Bol
2tk (Kass¢} Finland, 1953; Cocker, 1956; Cross,
1960; ol oF =ul, 1974).

0] (1968) = cortisone¥-o] 2 7] ~E v} 71 A E7)
2] G r-globulin g8 AFolvt A/GHIS Fad
Aol & Zlez nol A Aste] Fjedal Aol

[o

2otk $5(1980) & AR F obeuiel " A
#Hel A prednisolone ¥-of ¥-o] v] §-of F-oll uldte] A
Agste @4 e it stgeh olghite] 5
o A ke AAA WAAAAE T FezA
39 AgHo] Filxgo] o FolA A3t WA
o 9dled 4G wue] THRTE dTFAEY Bt

@ol AT, o= Ao Fold F& o] A A

1SS AdA AL ¢ geAs FAH 4
of, 28l E HduLe oA A 7= prednisoloneg-
ANE =z 2a T o 24 Naegleria fowlerio]l 9
3 A obelubd et AA G v A=
e dotrzA AFE AA .
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1. XF4E oloibtel wf e
N. fowleri (Belgium, Prince Leopold Institute of
Tropical Medicine®l Jardin, J.B.zs A ¥)& CGVS
) 2] (Willerte} Le Ray, 1973)ol A F-3= o2 A v
sled FA A # o
2. dESE
E A AE 18 g &9 ¢4 # (mouse, RH strain)
% obgut ol FEste] A&
A 1T 14w
prednisolone 53 Fod ¥ amoeba® TR A T
A 23 ;5 14ve
prednisolone ¥} 2 (33 #))o]l amoeba’d 7+ A
7 T
A 3F ; 14wt
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prednisolone §-¢] ¢} F A (1314)e] amoebad 7t
AAANF
A 4F ;5 10e}8
prednisolonest %of 3l
o 2F; 160k
amoeba®t A7 F
3. Prednisolone2 =0
Prednisolone(F <2, 82013)& A #9 %2 A%
Sol 10mg/kge A<=z 53 FAstg et
4. XYE otmHiel 24N
A # E7ro] secobarbital (g A ¥, SC-81)% 1.0
mg T3t wH A7 F o FR opslulE FFHd
23] AlAE ¥ olejul 7} I X105/ W= =8 dle] A
2 9E8F w7 "Wolmy FAAI = 2087 B
33 ot

]

by

5 ZEESE2 2 = oimMHl # Y

ZAARD AANF ALEAE W Hz2A3 AzAe
BA3te] o 2= hematoxylin-eosin @A T HL ulL
of v Wl FAY 2z, A PR A
ohx F Kasprzak$ Mazur(1972)2 9 -& o] &34
=2 Aerobacter aerogenesE -3k 1% agarul] = of] 4]
u) Fate] 3~54 Fol A-RFAYL olmule] E£R XL
#A A o

=8 2

N

N. fowleri 1x103 & v|7to 2 ZdAz F, 20
A7 4 AdE HE OAYEE ve fASdn
(Table 1, Fig. 1), Ab43 Az#9 Hzx3 #§zx3
o A otrlutsl AEEYon, 2T R FAIE
ub-g3b obejube] <f oy o] =gl

1. ¥Fe AU HD

A 1Fe sleld= Zd F 8~13Y Alolel 78.6%
b Agsidl s, HEFYEANLS 7&?‘; F10.29 13}
o A 2 Fell A= 7&"3 F 3~17% Atolof| 85.7%7F AF
wale], HTAEA L Zd F 10.6Y0lg ez A

130l w3te] gE7 k0] AR L & 4 Yo A
3ol gl e A & 5~169 Alele] 85.7%7F AF
wste] 3 FAE7| e 11,3824 A 1 Fo v 3o

Table 1. Cumulative number of dead mouse due
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Fig. 1. Cumulative death rate of mice due to N.
fowleri infection by post-infection day.
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Fig. 2. Changes in weights of mice during the ex-
perimental periods. Arrow head (W) indicates
the day of infection in each group except
Group 4.

AE7I7re] AAAE Aol o, A2FF vz

¥ olst gl HERETS 2HE 8~17%  Abold

6027} Absle] FE A £7] 7o) 11. 8% & prednisolone

€ Fog Al 2, 37 ¥Ed H94 d+= Aol E

to N. fowleri infection in each experimental groups

Days after infection

G Mossly
1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18

Control Infection only @~  — — — — — — — 12 -5 7 — — 8 — 9 — 9/15(60. 0)

1 10mg/kg, 5 times = — — — — — — — 24 6 910 11 — — — — — 11/14(78.6)

2  10mg/kg, 3 times -— 11— 3— 7 — 8 — 11 — — 12 — 12/14(8.7)

3 10mg/kg, 1 time - = 1~ 2—- 5 7 — 10 — — 12 — — 12/14(8.7)

4 10mg/kg, 5 timesonly — — — — — — — — — —_ = = = = = = = — 0/10( 0)

* Prednisolone, 10mg/kg injected every other day in each experimental group
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Table 2. Observation of major clinical manifestations in infected mice

Duration after infection in day

2

Manifestation Group
4 6 7 8 9 10 20
Scratch head 1
or hunch head 2
3
control
Anorexia 1
2 ——
3 - _
control —
Eating stop 1
9 S e
3
control
Moribund or dead 1
2
3 — _—
control -
v} gl o} (Table 1, Fig. 1). olvbA Agsrdeh Al 3Fe A 1L A 23 v
2. Mz(e HEHE ste] SAZE A vEidE A Folglz, AzTe 8d
Prednisolone & %oi @k vl AF Foll A& £ F 4F Akl ok 2471 ey g = Zd 102 o] %
Aol A=l BE A Fo] HEEHE AL vdepi il 2389 o (Table 2).
57, prednisolonezt Hi3% A 4'E°ﬂ ulate] FoAF 4. ZHuF e xF s

N. fowleri% ZAA7 A1FdA ©S AF AT
s Jeug e, A2FA A3IFE HEH A
%EM oo H|dte] N. fowlerivh-& 74
Qx4 17} Aersly] A EEr 89 FHH A
paste A%e Bgov o AP Tl ulste
#ol= 9l sivh(Fig, 2).

3. ZEMF e AMEA

2aA7 AFRAA Fz et d4FAE AL
as Az, Azt A wepA AP v FAE
vehg o o

A1 A 2Fe 74d 69 ol F3H elgE
il 4_7H & 93osl 6 A RE ASEA] Y &

Ag ] erored, 79 8YANH W, = 4
“Table 3. Pathologic findings in mice infected with
N. fowleri.
Group
Pathologic findings  Control
I I i
Edema + + + +
Brain hemorrhage + +- + +
Necrosis + + + +
Lung congestion + + + +

St 2 #AAste] HAAdHe] FFo) gz, T334
AR gF el FEAA £33 A st 99l (Fig.
. B s gEse] Asied (Fig. 6), ol z27o
8] 8te] prednisoloneg Folgh Al 1 F, A 2 FoA A
3 yu g PPEM W F(Table. 3). 7+l 209 o] 71|
HET AAolA 2 o 222 Fooz wy
A = g e, o] 24 % non-nutrient agar
wj Fete] N. fowleris AFF 4 AUk olAg
A A 8}e] hematoxylin-eosin @ 4 ¥ 2
2 AAE T AN, F4 A4z
& o Ao (Fig. 4.
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LA oteutd HFutd 2 FGFH L ofsupo] o
3 uEE Afterw, B3 Naegleria sp.o] 2] 3l
Hiol ¥% AdA vehrz Awgo] Eou o
A 9l=h

Callicott (1968), Culbertson% (1968) F Saygis(1973)
£ 2R YA A Naegleria gruberi®t Acanth-
amoeba astronyzis® 7% ) 39 5, ButtF (1968)-&
249 ¥ zd o2 e Naegleria sp.& 2239t
Culbertsong (1966) 2 A A9 w3A=tez gAg
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2eARE WAATE oo of
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Zol wet BapE RE
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Willert2} Stevens(1980)= A #H< uAAHoz N.
Sowleris ZFAAAAN AFdd s sdldo] AF vz 3
G, Jde] Arle B Z4A AHAY AR
By A EFoz wWjgao]l A2 Yojrt Fel4d A4
o] A7lE Aolet dch E AFAAE A A
9 s z7 7} # 24 -2 non-nutrient agare] | ¢F3}o]
dzA ez e N. fowlerid 23T £ 9.
Steroid 7. 2. &2 w9 H\_"'E AAAAA  Fof A A
Pt FdH ol ek FAY AL dA R 5F
o Agde] ozleE Aoz dedx ¢ih(Germuth es
al., 1952; Fischel et al., 1952; Lewerte} Lee, 1954).
Wong5-(1975)-& A-f-A & ofejule] w44 o] F(H,
vl Fz Aol v 59 dFF BAS geom WG Ay
o BMxE dezA veddz g s, Cottrells
(1980) -2 Schistosoma mansoniol 7+ =l  baboonei A
AHF 2L A4 baboond] st BA4E AA A
2 4= odohz s b, SmrkovskiG (1980) & cortisone
AA e FaE circulating lymphocyter} F4 8
Z+28ke], Leishmania donovaniol ZFF A 7171 Aol
cortisoneg Fo}dl4 immunoglobuling] A4 & oA
AA Ha9Fd 49 dAasE s 2o A
Tanimoto-Weki%s (1974) el & 3b=  steroidA| & A&
Fozd PddA= A9 gl A ol z:l"}“ﬂ
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LEGENDS FOR FIGURES

Fig. 3. Mouse brain of the right is infected with N. fowleri, showing edema, hemorrhage and necrosis, and

that of the left is normal.

Fig. 4. Mouse brain infected with N. fowleri, showing marked inflammatory reaction and necrotic lesion(H-E

stain, % 40)

Fig. 5. Higher magnification of Fig. 4. Trophozoites (arrows) are well distinguished (H-E, X 400)
Fig. 6. Mouse lung of the right is infected with N. fowleri,showing congestion,and that of the left is normal.
Fig. 7. Mouse lung infected with N. fowleri, showing inflammatory reaction and hemorrhage. Trophozoites

(arrows) are distinguished (H-E, x 400).
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=Abstract—

Effect of Prednisolone Treatment on the Experimental Inducement of
Primary Amoebic Meningoencephalitis

Ok-Yong Kim, Kyung-Il Im, Keun-Tae Lee
Department of Parasitology, College of Medicine, Yonsei University, Seoul, Korea.

and Rim-Soon Choe
Department of Biology, College of Science, Yonsei University

Present study aimed to elucidate the immunosuppressive effect of prednisolone on Naegleria fowl-
eri infection in mice. N. fowleri was cultured in CGVS medium (Willert and Le Ray, 1973), White
female mice, weighing about 18 g, used for experiments were divided into five groups; untreated control
group, prednisolone treated groups (before, during and after infection), and only prednisolone treated
group. In the prednisolone treated group, the hormone was injected intramuscularly 5 doses of 10
mg/kg every other day. According to designated time of treatment, each mouse was challenged with
1x10° N. fowleri intranasally. Changes of body weights, clinical manifestations and number of dead
mouse were observed.

Brain and lung tissues of dead mice were cultured in the non-nutrient agar (Kasprzak and Mazur,
1972), or stained with hematoxylin-eosin for the examination of histopathological changes.

Results of the experiment are summarized as follows; Mortality among the prednisolone treated
groups was higher than that in untreated control group, and among the treated groups, the pre-
treated group showed shorter survival time.

Body weights among untreated control mice showed no significant increase, however, treated groups
of mice showed the decrease during the administration and recovery of the weights were observed
at 2 to 3 days after the completion of treatment.

In the treated control groups, the infected mice began to show the pathologic findings 5 days
after infection while, the untreated mice began to show the findings 8 days after infection.

Tissue damages in brain and lung occurred due to virulence of amoeba were more severe among
treated mice than that in untreated control group.

The above mentioned results suggest that the treatment with prednisolone weaken the resistance
of mice against N. fowleri infection, and probably induce more severe primary amoebic meningo-
encephalitis. Especially severe pathological findings were shown in pre-treated group, compared with

untreated group.



