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A Ee AFFEAA YUY ARLFE obuial
Naegleria spp. ™=+ Acanthamoeba spp.oll <3 €24
ool ub4  2tx o (primary amoebic meningoenceph-
alitis, PAME) o] wtd g ot A2 de] A A4

o] t}(Carter, 1970 : Culbertson, 1971). o] FFo] <

3 obrllule EY, @ dAFE, 3V, AT Tl
A A%, woksl 2 A 3] de A48k (Derrick,
1948), °] A-FA4F oteflure] FHA AP "o
deald e B d77 APz ot AzaiAyg o
Ao el e AT BddtA B¢ Aol

In vitro systemoll A 71 %E 4 =3 &4 9 oy
e g9 559 =15 F4AAde Las

2 gkvh & olFelulul, FEAzE YL, Efstxz
wh, ExFelavt. THg 2L dFd H ol g} &
wAue e B9 gt (Mason and Patterson,
1958; Diamanstein et al., 1981; Selkirk et al., 1981;
Hay, 1985). Ghadirian et al. (1983)& AZEE
hamster& A}-83}o} 7k ofsijulFoll HF HHPo] ¥

AAL Fo g8 AFALIE B vk dh. 44,
A ZE vl9-2d A Naegleria fowleri g3 o2 =

oA 71% PAME @450 Ztaslz 2 HE7| 7] o
Aty G eh(FE B, 1985). =T HEAF o]
vhe- 22 BE golyd A7 whpze] 9L A7H o
oy do] VeEhA &&& wAsk A (E 5, 1985).
= Strickland et al. (1975)& E4&ZetAvl . TH&2

x o] oq-’,l-% ol A n}]zz};:_ o] Ff 3k 1987 2 19884
% 24 uld 9td o] £z 2,

g A7 vhgzolA wFeo] Tygxy 9 Bysxy
mitogenql PHA, Con A, LPSo| w3 u A4 29 of
Mzztg FAH3 el wHE 99 5o WEL
#8920, Ferrante and Smyth(1984)= N. fow-
leri JF8 2] lysater} w2 v FAz 5 TY=F
= 39344 E 2ustdd. =% Cursons ef al.
(1980)2 7Y Hel M N. fowleri G A 3 =T o4
##5  lymphokine®] AFe AAAZ %5 AA
AR} AEHE A2 Hol AxuA4gd Hdo] 5
goj71 Aol Fasictae et

olo] & dFoAs HEAdol I Acanthamoeba
culbertsonis ZG A7 whgzod A AL AH H9 4
g #ATYt. F Z4d F A" Aol &E A
oA A9 &3 SAod A O Aot HEF
+ #A=A Yt

Mz o Uy

1. A. culbertsoni® uie
AYEFE vhezclA HH o] A Aoz gHA
A. culbertsoni G FY L 37°C & L7el4 CGV wix
(Willaert, 1971)& A%, FTH oz A ) 3td
AH-&-31 4 o
2. AHER
AF 65 FA 15g e B 24 ICR A2 &
Agstgden, 494 Wel4 F4FHA HHez A%
sty o,
3. A. culbertsoni®| ¥
np$-2 #%F g 2 secobarbital 0.05 mgg B} W=
Farate wH A7 = i FR A culbertsoni o ¥ &



A Ad 5l 1097 FHE=F § F, ohex
2l 9 &% vl o] Gejmel 7] A7 o,
4. H|ZHIZZS] OfM 3}

obe b5 who]l AR A7 F wAA EY ofAl
3 AEE dotrry] e vig2E HYAA 2 A
A Lol mitogend ¥ RPMI 16408) =] oll A 484 7+
W ok ¥ [PHl-thymidine® Aslstz 647 7333
F AT FAAS. F oabae EBabg AAd
E ul A S A &3td, 10% fetal calf serum, L-gluta-
mine, penicillin(100 unit/ml) ¥ streptomycin(100
pg/mDE FHA7 RPMI 16404 A & = % 50 ml
vlelAd Y b9l R 1 mlFAS 2 viaes A F
Fo] v FAAE R{AE wEY. Tris-NH,CI(pH
7.2)% Yol AEFE §£8 472 RPMI 1640 i = =
2~33 AA g F 96-well polystyrene plate(Costar)
o wellZ 1x105709] A 27} 200pi2] RPMI 16404 ]
o #FFEZ slg e, A= #7 concanavalin
A (Con A)¢} lipopolysaccharide(LPS)& & 71 A 7 ¢},
o] 5& 37°C, CO; F27]ol A 424 7k w) k¥ methyl-
(®*H)-thymidine(ICN)$ well® 1Ci¥ ¥ t}A 6
A zy kg ohg, AzFFEs] (Titertek)o 4 glass
fiber filter® A =& <2314 = scintillation cocktail
(Xylen 1,000 ml, popop 0.1g, ppo 5g) 3mlE @&
vialo| A] 272}& 23] A # liquid scintillation counter
F AMES g AleE EAE A

ohAl x3 A& AAsed = AR
dineo} o2 &A3ged e F
5 AEstel o

¥ {(*H)-thymi-
Aol o3l A= A

mitogen & 2 X 2] ® u] A A 22|
. #wAMs(pm)
A o=l | FAEY WA (cpm)

obrjubE AR AINA FE dHEZTAME FHF A
AP 2L Yo wAAEE Felsle Con A
9 LPSE A 83 ¥ (CH)-thymidines #H stz =
WAL 545 o

5 @3 W 57t 51

w2 9 BF& o] Fohel AW Foll A sholul g o]
43t HAE HHAZ F YA S FEstd —30°Cel
A ARt Adel Agsdch $aAste a4E
A w9 A 214 (enzyme-linked immunosorbent assay;
ELISA)o 2 =435 Voller et al. (1976)9] w¥ g
&3 e

FAEA dg Ao A€ &9 A culbertsoni
9] lysate® A}-4819 49l carbonate-bicarbonate 93
A (Na,CO; 0.159g, NaHCO; 0.293g, 75 100
ml, pH 9.6)2 2 polystyrene plate well & =i 3 3
2 Sug/ml7} St & A F 4°Coll A Xk 4
st FYe 2AAAD, 44 H4(NaCl 9g, Tween
20 0.5ml, S5 1,000moz 3% 7402 2~3
3 AAE F 3% BSAZ 2 wello]l @32 4°Coll A 12

A5 A =

A7 A & QAo sz 2~33 AMHF F AL 3
A 9l Z& 8 (NaH,PO, 0.04g, Na,HPO, 0.26 g, NaCl
1.76 g, Tween 20 0.1ml, BSA 1g, %< 200ml,
pH 7.2 u$x A& 1:500% A3to Fd
o] B 7 wellol 1004 QY3 37°Coll A 147k
SAgeh A AA F A gEHder 111,0000]
5 A 3] 43 peroxidase-conjugated goat anti-mouse
IgG(Cappel) % 7} wello] @ t}A 37°Cell A 147
ukg A Z ok, 7} A& 0.1M phosphate-citric acid $4&
A (pH 5.0) 10 mlo] o-phenylene diamine(OPD) 5 mg
b AE e 4pls Bt Agslgel. 2E A
o] vt microwell plates &4 34 =H9AAY #5
7] (Dynatech)® 492 nme] 4 §335% F431% .
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1. OfmiHY Ex/HO| &

A. culbertsoniZ 7+ A7)
Abestz] A Fstel 169 Fel
gtetel & Aotz 25 A
3, FL ahszo] FF E7) L
8.57¢ ol vt (Fig. 1). A% whys R ]
vl Fubr o] M S HAT F AR

2. Zt J12td H|Z Bz e oM =S}

w9 ul A 28] obA 23 AEE AFAZ F 19
By 3 ZAer FAste 25 Fob AAI
Con Al A4 ¥+ 5pg/ml 285 LPSE 50pg/ml
o] 3}

A. culbertsoniol 7t = A ol A4 T# =7 mitogen
ol Con Ael o5 WA 29 oAz A=+ 4 F
796 W E2Fo] v AF F4E LYo BHET
mitogengl LPSe] 2§ Aol ol %3 A=x
7 F 7de dzTd W FhE 2e AE 3
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Fig. 1. Survival rate of mice infected intranasally
with A. culbertsoni.
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Fig. 2. Stimulation index(blastogenesis) of mitogen-treated splenocytes from non-infected(e---e)

and A. culbertsoni infected(o:-

Table 1. Stimulation index* (blastogenic response)
of mitogen-treated splenocytes from non-
infected and A. culbertsoni~infected mice

o) mice.

Post- Non-infected Infected
infection
day Con A LPS Con A LPS

1 1.72%+0 1.42+0.51 1.4940.31 1.2340.42

2.33-£0.96 1.61+0.67 2.53+£1.12 1.1140. 42
7 2.74-+1.21 2.94+%1.42 5.15£2.21 4.8741.68
10 2.2240.77 2.44+0.88 3.5240.94 2.55+0.87
13 2.81+1.12 2.4340.97 3.4840.03 2.09+0.79

* Stimulation index
cpm of stimulated splenocytes
cpm of unstimulated splenocytes

g % 9o (Table 1, Fig. 2), & AzelAe
Yot Aol & RolA ket

3. HH W A &F

A. culbertsonid] 9= nlf2E 7&‘% -"T- 75-47]

g2 d3¢ FA7 F g F4E
A w94 (ELISA)S Adstd. dzee] ¥4
At A Ads el AA W] gigled, A
culbertsoni 7} A 72 FHE AL HzTel u
d ¥y o FAANL FALL 2 AdH(Fig. .

| -1

AA o A A4 F obvjube] o @A ofu] vk

S=utx] o] (primary amoebic meningoencephalitis)o] &

dol A AAAez QA AG Foldel ot
(Willaert, 1974), o} A%4F opvlnte] WAL
Atz g dFr AWE s gon AFA <A
of A o] Aol Aol YF o2 Naegleria spp., Acan-
thamoeba spp.7t 4# A 2 Sl vk,
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Fig. 3. Changes of circulating antibody titers
as measured by ELISA in A. culbertsoni-
infected(c---c) and control(e---¢) mice.

mitogeng ¥F&A 7 ¥ [(PH]-thymidineg A z]sld
FHHE AR F opMxE AEE FAFNE Ao o
o 954 Agd g ol g=Hx rH(Strickland et
al., 1975; Diamanstein et al., 1981; Barral-Netto et
al., 1983; Ferrante and Smyth, 1984; Simjee et al.,
1085; Mason and Patterson, 1985; Barbier ez al.,
1985; Schurr et al., 1986). u]5o°] TA| % mitogengl
Con A Al Al Tozxoplasma gondiiol 7+F = v} 2o
A g z7lol] A 2Tl w3 v AARE b4 2E A=
b &gt AW A Frhgel 4#HAG
(Strickland et al., 1975; Hay et al., 1985). =3 Le-
ishmania spp.%+ Trypanosoma spp.ol 7= wlgx
oA A A 2] F, F4 #d ol obAl 23 A
7t A" o] e A oh(Selkirk et al., 1981; Barbier

et al., 1985; Britten and Hudson, 1986; Schurr et
al., 1986). ¥ A% A 29 A calbertsonidl 7t
A" vpfzol 4 Con A vl AHAl 2ol Al & = of
Axstsh A 2o E A2 w £ ot 34
F 7oA FAA%E F ovhAl Zhadte] 1091 o] Fol &
) z=Es} v Egt FAE 2o

Trypanosoma spp., Toxoplasma gondii, Naegleria



spp. 59 9% Z9=H%E = BIZT mitogensl
LPS9) A el A H =T ofd| £3 Axe] oA Q2T
g zolsl gl RzE =0 (Selkirk et al., 1981;
Ferrante and Smyth, 1984; Hay et «l., 1985). 2 A
Pl 4 2 F 7AAN Fopstd et b A st
o HaTHd e e B9 Foct. Con A HE
G ol AAE oA zs AxE HErd LPS A
W AAz ok 23t WEN L 4 F AHsh
Naegleriaz¥d ol Qo A A4 "o @8 A+ Thong
et al. (1978)0] Woj=d o] A Ay wHe] FoT o
TS bz 2mF o=@ Haggerty and John (1982)
& wh 2ol Al Aelgle N. fowleri 4 F3 oFA A F &

Ha W, B3 Ex dF HE a5 TdEs 3¢
F(#) 5ol T4 A 40tz ddeH, 7FdE 7
7hdE ¥43  IgG +Fo) FAEE Eastdct.
2 AgoA Bl N. fowleri 3 10°¢ w|7oz
Zd AR 159 F 95%9] A ES el gl

o)A AGgAd Ui oteuld o HdE doy|
€ sz A BaRA A9yl dd 49 ¥
A FgAste A F 7dA R 2T ve F
747 AFEAEE & F AA

B AY AAEL g g3 A culbertsoniv WY Aol
Zg ARAE opwluke I} FHEHA AL w2
o4 B2 T @7 mitogene] &gt u] A 29 o}
237 dAH g FAYSE ARE 7 A=, =
T Zd7el Ao =k dF o FAULE AR

Aoz F%e & & doth
AzAAg Hense 29 439 Wl =
o 4 glokm gzdc. % 939 Wegel 3

st s SFoA AP WHe dedE FF
AzviAy d9dge AsAA G 5, 1987), ¥W4E
Aol g AFel A o olHd F4 AAEUE A
vl B dqgukge @Al aleviA Hele 4

At £ £F049 AAY AAPSE FAHE
Q59 W94 Aol w2 ol ol gle
debx 47
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Cell-mediated immunity in experimental amoebic meningoencephalitis

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

Seoul 120-752, Korea

Cell-mediated and humoral immune reactions in mice infected with pathogenic Acanthamoeba
culbertsoni were observed according to the period of time after amoebic infection by intranasal
inoculation. The degrees of blastogenesis of spleen cells induced by mitogens, which were measured
using radioactive [*H)-thymidine, were compared between infected and non-infected control groups.
The mitogens used in this blastogenesis experiment were concanavalin A (Con A) and lipopoly-
saccharide(LPS). On the other hand, enzyme-linked immunosorbent assay(ELISA) was employed
for the detection of humoral antibodies against A. culbertsoni.

The levels of blastogenesis of splenocytes and serum titres in the experimental group showed
increasing tendency a week after inoculation of A. culbertsoni, although there was no difference
between the experimental and control groups in other periods of the experimental time.



