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g2 o] Acanthamoeba culbertsoni S-% < 3 A o

u] A o35

fLARIE, B, (RIRK, £
dAA g odg e 71wy o drefsdra

222 Y4 AfAZoluinlal Acanthamoeba culbertsoniz. WA H ofv] w12 ¥E o
ot A7 w4 oA AGA RS o, ojn|2RE whe FRido] 7] slgr] RERA A
A AuF JFE v AeAE R oy G wE AE, Y A7 A o
A E B EAFE o)Lale] TAE ofyE =A519c)h A culbertsoni odoFs 1 x 106702 33 =
49 or] sher2 e fERAG AL -390 A7) wheast 4FRGE A L 2-3
e A7) sh2E JoFs 1 x 10602 23] BeEigls w AW FArls L Fe Ay
+ A717 @2 A2T vl8 FoEA U ERYS v FI A @ F 7k g3
gA7e Fo@ Ael7t ek 49¥ 1 x 1090 ARARS o AbE-e #39 A3 559

+ A T2 d1gS iR ¢ Fae #97 2le)r) gldleyt sEEde wx) oL TR
o o3t o TAES o} F, Lyt THZE ojr|2ie $E%aide Agube Fo| £
TS 9A oL Folut HYge AR &L Foll vlH v L W) FAAHCE feluA =
Astde), FERAES e 5-6530) A7) ¢~ e oz Hu) T glaEe vwd
A, 3R 1 x 105712 FQAAE o AFES Aozt el wekd g ojnl =g o
ot A7 ot FEEslde o, FEAGe] B2 Ao WEL B3 5 dgot o4

TAEE F713t5en, $5RY A7]d mel dgzge] chaA 4dgE 4 + itk

AMBE

B ARAGebivls s, B, 37, &
e AdsA e dg] EAsie oAl 3se] Y
WA ofuula] 4hl 4 (primary amoebic menin-
goencephalitis) 3 do7|E 7oz Yz o
(Derrick, 1948) = g2 v+ FFstz A=A
22 A7) dFe gAY Gube] HAAolmz
S AAReEH 7Fdg wRElr] Yk o7t
B3] A gl

Hyubd o= 52w Y (active immunization) 7}
19 (passive immunization) o] ¢l ow, oAl
¥ 2AE E3to] wlotdA AsiAlE AgHgAE
dFe] FEmhoz FA F 7L T A

Aol i Fupu] Arefe)l Algole] zhedg wix)s)

CEEAS 10939 19 289, A AHES 39 99
vol el Q¥ 19929% AW o\zjoye
e N EICL SISERE TS
SR8y A

= TAT A4S e AR dEA glev) ®
AE Foled W= A WA 5 E9) A%4
7l B 1 A9FA e djsle] gl A=} oo
g 7led g ¢jch(Barr et al, 1950; Perkins
etal, 1959; Duckett etal, 1972), =3 A2
B e pEuwdde] A7 A RIS AsEy
5 o Pl g A d7 o)2e] AF|Hm
sltk. Gill and Kunz (1970) ¢ 93lw, wi«ds o
B wpea2RE] ol A7 w-~Z poly(Glu-
lys-Tyr) 2 d¥sled-& of Hsx] 9L ofv] «he
2ol A et A7) e uls] A7t EAE kT w
2% v} 9ok, zejv} Harte et al (1982) = =]
A ehg 2Ny wlojdt A7) vherd oA Ze
Plasmodium yoelii 3+ 2 W A|7)|d D=}z]o)r}
oWiE 2] ok 283 2 whelwdo] Aegoin B
astgdch e dub o2 2AE B8 dejx=
FEEYGe] 7t ot AAotelA]l UA|7} AL
Wiyl = 9l 5L Hojsl: ez deld g)
oH(Gill and Kunz, 1971). 24& £3 392
Aol A= F2 kg Sl 249 1gG A7t
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ool A AEEHH o FEAMNE 2%} ZHE
3 Az 49 1y F2EH] A7 7]
He7|del Fa¥ d¥€98 g Zei 48A 9l
o el AF AAdeld] FFWY A zAL
¥ 0 A7) WA W) e w 44
& 4 glong Wdiulc 0§ 3 el W
Mok = Aoz delxlz ¢lvk (Roitt, 1984).

ZAIE ¢ (1986)+& U4 A-FAGopw|uil
Naegleria fowleriz. ©17] #1422 @972 o
ko) BR-E F3led ofv] etz RE A7) wf
422 o] AFEE AL HAY vl 9l £
G— 9](1985)= AGH o] vheAgRE ot
A7) sh$AE ARgslial-s d 1Y QA"
ol g oz wt i), et HF HET FAUA
o A wIELA AL AxELi4r]
(FACS: Fluorescent activated cell sorter: Becton
Dickinson, U.S.A)E o]4sle] Wdatge oz}
E THAZ o829 9 W 8 d9 FaAEF
2] ekAsl FHL BAsls AF7F BEE] AYHn
sk,

uzla] B e e Acanthamoeba culbert-
soni(0)&} A. culbertsoni®, oFgh 2 Wod ofnz
Be $ERE-L 4 A7ld sERdsiele o %
AEE ddzd d4L ¥l A7 d#fLE,
WG AR ofw] wh-2of A efjodrd Af7] vhol A
culbertsonis A AZHS o DAL A
2% upgse] Apd-E Y EAW AVl WES
FAstn obgE THE oHe sHHEE AW
22 stsdet

ERTRT

1. A. culbertsoni®| H{gt
Jardin J.B.2%8 ¥ A culbertsoni
(Prince Leopold Institute of Tropical Medicine,
Belgium) & 37°C, 5% CO, ¥%-27] (NaPCO,
U.SA) oA CGVHlR] (Willaert, 1971)& AH, &
FA o2 Ad wjeksied At

2, NEEe
A% oF g-859 A4 BALB/c vH¢2 5 ¥t
str1ed ARRAAANA FF e} At

3, mlojery

Wik A. culbertsoni %3 F3¥-& A dFE o
#Wl AjHgsled o]F BALB/c -2 B3 = F
algle] A A7}, A culbertsoni 43 1 x 108
NE 18 stn 15Y AL 28 = 33
A Hrt.

4, A. culbertsonie| 2+l
nh9-~ A5 gmw secobarbital 0. 06 mgS 574
W2 FAste w42 F 4 1 x 10947} 5
ul A A ggd FHEAEE ¥ F s o2 E
B 7ol dejma) ZAEA g dE2Tde oAl
7 F Ag)AldeE v)7} 2 D=t

5. dEzel 43
AYE 2 NETE o Zol vl Ay =
£ 72 A3kl (Table 1).

NE2T-4: dEZLLRA AF 4599 A7) ohfs
S 1x 104709 ofefalog A7 T
Hxgoezs A7 sh2E AF 2,3
FHol Z2b 134 1 x 10672] <3k
22 WAl F AF 4594 1 X
104702 ook oz ZrdAD
Dy 1 x 106 15 3R 33
M A 7] ofum] whemdl A Blolnd A7
oA E R4 FUE e
a9 9 FhA7 £

=TT dazoesa AF 75489 A7 s
£ 1x 10509 dfyez 3FdAR T,
DAl FdR e E HAAR
ofu] whg2dA dofd A7) FhyAE
5,654 1x 10502 822 3t
A7 .

= F-41:

6. 014 H|F oM chejMize] 22

alg 8 wAbsle] B]A-S A E5te] L-glutamine
500 pg/ml, streptomycin 100 ug/ml, penicillin
100 units/ml, HEPES (N-[2-Hydroxy ethyl
piperazine-N'- (2-ethane sulfonic acid)]) buffer
10 mM/ml7} 843 RPMI 1640 wi=) (¢]3} RPMI
2HANAE AP E SHE FFAL WHE F
Ficoll-diatrizoate gradient(1.077 g/ml density,
Pharmacia Fine Chemicals, Ltd., Piscataway, U.5.
A)-Sde] Fste] 400 x g= 2587 Al Eels)
o dejzl PAAEZL 2 RPMI E24AuA 2
=y A H% % nylon-wool mesh(Type 200 L,
Robbins Scientific Co., US.A)E ¢j3}sle] g}a2
Al o] Aol ARg-stedch

7. THI=Z ot HH

Ficoll-diatrizoate gradient £-<¢]] &3] =3
SHAEZ Ql4F ¢REA(pH 7.4)e] 2 x 106
/mAZ $-5A70 H, Az 50 @, 1 x 109
Ne] AE2} 5 ul FITC-conjugated monoclonal
antibody (Anti-mouse Thy-1. 2, Anti-mouse
L3T4, Anti-mouse Ly2(Serva, Feinbiochemica,
Germany) ¢} Egstgith, 9% A F 4°CelA
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Table 1. Experimental design for immunization and amoeba infection in control and experimental

groups.
Groups Mother Offspring
2 3 4 5 6 7 wks
Control-4
1
Infection
Immunization
i !
Control-41
1
Immunization
1 i } l 4
Immun-41
0 T
Mating
Control-7
T
Immunization Infection
1 ! } ! 1
Immun-71
0 1

Immunization; 2 or 3 times at the interval of one week, Infection; Acanthamoeba culbertsoni, 1 * 104 or 1

% 103 trophozoites, Mating; a week after immunization

30%7 WA Zes 1 F Bd d8907 23
A& sle 1% (w/v) paraformaldehydes 14 3}o]
L£CAN AT, AZT ofgrAe v ¥
24417} o] e Az E2]E47] (Fluorescent
activated cell sorter, FACS; Becton Dickinson,
USA) R #4390 2 wie 20wds] 7)<s),
SIS A4 Egsted w4344 (Single
calor analysis) & A|#sl4 1 o4 7S 488 nm
A7|2 w35 argon-on laser beam 200 mW 2
Holl i EAstgh M ETLS A Hrpo) o
B rgE Aabsier

8. AU EAsiel &F

ko] ojuilulE ARl ¥ Asy dapgs
2 =& o Fqrel A& (retro-orbital venous
plexus) ol 4] sho]sll-g ol fslol YL AHF F
FA-& 2a)sle] -30°ColA A AFstgdclsl 143ty
o}, Voller et al. (1976) ¢] A&k &g AHA A}
4 (Enzyme Linked Immunosorbent Assay: ELISA)
L= A QA7E S

9. 2l ofolluby fobeieiel wWalsts pha

A. culbertsoni®) ¥ 949) FEg Helahna} vt
F& W7 ool YA F At AG A
PR o1 BE yAsA e H2Ae) U%E W

Wel dF= CGVHlAle] el wisksiuln vt
hematoxylin-eosin (H-E) & 4-& 3} 2|2 g
&z MEE BASAT FA o ofulul ffe &
Aol H-Z st

R

1.gesy oA

Al 22 7] e vheag s o)
$20] WG A Aedes 5% ot
A M 5FE Astaen = EHHAq FY
% A s R 4 Ao WEE s
AFdeld 714 APk HE 948 2444 3
o A cubertsonivd FH-& AT 4 9o,
2 He AL F dom da=gy 433 vl
B FEF] AN FoE dFAET) A
°of ek o]3e) aFezA cheAEE £ Y
22 A A AT F Ak

2, oA AMYE
2T-4o e 1775 3okel7t Ababele] Al
B2 17.6%3d. dEZT-4llAe 3090 AR
W74z 177ke] 2R AEslgd e}, w4164
= 1798 F 29te]r) AbgEle] AbRES 11.2%
ek, ET-49 W9 F-412 Student’s t-tests
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Table 2. Cumulative number of death in mice inoculated intranasally with Acanthamoeba culbertsoni

No. of Cumulative number of death on days postinoculation
Mortality

mice 78 910 11 1213 14 15 16 17 18 19 2021 22 23 24 25 (%)
Control-4! 17 1 3 17.6
Control-411 17 0.0
Immun-4I' 17 12 11.82
Control-72 20 12 47 8 9 12 13 65.0
Immun-712 15 13 4 5 7 -8 10 66.7
Ap < 0.065 compared with control-4l. 1: The group which was infected with 10% trophozoites. 2: The

group which was infected with 105 trophozoites

EAA=E A3} pzk2 0.065 °15t2 A7 =)
E Bola glgivh(Table 2). ZmF-TolA= 20°)
2] F 13vte]7} Abebsled AlE2 656%%ich WY
- A+ 159kl & 100ke]7)h Aol A&
£ 66. 7% 24 =AY F3 FHele gl
(Table 2).

3. A A7t 53
Az zAzRE AD® 47 ofese] AW
Al DE7IZHE Br] 3] 33 WEe] A
W FA7k7F 1.31 = 0.088 o] cheATRE
ot A7) g FaWE A7 APl o
A 1gG FAAE SAFech WY LARYE
et AF oF7EE A7)vhie] AW AL
= 1.25 + 0.06°19.27 A% 353 A7) vh-
~9 B4 FA7He 0.47 = 0.0le1d2 AF 4
Fa8 A7) ks FAY gAYl 0.36 £ 0.
05%c}(Fig. 1). t&T-4ell49] ga7bs 0.12 £
0.060l9x WzT-41, HAF-dlel A= 22 0.96
+ (.11, 0.95 + 0.06019=) E2T-TollA =] g
A7te 0.12 = 0.04493 HAF-TlelHE= 0.83
+ 0,04}, HET-49 HE2F-7E ALF 2§
AGFAe AN FANE FaA FrhE

s)dtk(p < 0.05) (Fig. 1).

4. THE ofHej
z7-49 THE o}8E& Z4g A, Thy-
1.27THIZE 83.90 + 2.36%, L3T4TTHEE
22 51 + 1.62%, Ly2*TAZ= 11.86 + 1.35%
g ouw L3TA+TAHE/Ly2+TH 2 ¥]&& 1.90¢]

1.2+TAZ= 36.23 + 1.78%, L3T4tTHZE
25.00 + 1,23%, Ly2+THZ=13.63 + 1.07%
2 E2AFgon] LIT4+THZ/Ly2+THE B &2
1.839) wbd, HAd-4lelAE Thy-1, 2-TH x2+E
38.26 + 2.20%, L3T4+tTHEE 2553 + 1.
29%, Ly2tTAZE = 17.57 + 1,22%3% ZH=
on] L3T4*+TH E/Ly2+TH EL] v]&-2 1,459}

ELISA, O.D.
1.6

1.4
1.2
1.0

-r T
4wks
Control-41
Tmmun-4T
Immun-71

203
Control
immunized Mother
Qffspring
Fig. 1. Distribution of antibody titers in offspring
mice born to immune mothers according to the
age and their titer changes after immunization.

Ly2+TAx2) 7%, wedd-4I9] kel 17.57 £ 1,
2299} ET-42] ZFel 11.86 = 1.35%2} ¥lx
sos o EAFCE Fot Aeol(p < 0.05)7
slglon], whxF-419 el 13.63 £ 1.07%34xT
vlaste]l FAMeR o3k Aol (p < (.05)7) 9
ieh(Table 3). HZF-79) TAZ o}dg =73
As, Thy-1.2*TH T 31.77 = 1.20%%eH
L3T4*TAZE= 18.43 =+ 0.77%, Ly2"TAZE
11.61 = 0.66%=Z 4=, olu L3T4+THZE
/Ly2+TAH 2] wg& 1,599t HAdF-718] TA
F9 o}&-g A3 AF Thy-1. 2tTHIEE 34,31
+ 1.94%9ov, L3T4+THZ= 23.80 + 1.
T7%, Ly2+THZ= 11,81 + 1.10% % vhehygr}
oluj L3T4TTAE/Ly2+TA L2 wv]&E 2 029
L3T4+TAZE F T2 A2 97 A
7} 4lglek (p < 0.05) (Table 3).

=
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Table 3. T cell subset in spleen cell suspension of the each group infected with Acanthamoeba

culbertsoni
(Mean = SEM}

No. of T cell subset (%) L3T4+cell/

mice Thy-1.2+cell L3T4+cell Ly2+cell Ly2+cell
Control-4 7 33.90 = 2.36 22.51 = 1.62 11.86 = 1.359 1.90
Control-41 11 36.23 £ 1.78 25.00 = 1.23 13.63 = 1.079 1.83
Immun-41 6 38.26 + 2.20 25.53 = 1.29 17.57 = 1.22 1.45
Control-7 7 31.77 = 1.29 18.43 £ 0.77 11.61 £ 0.66 1.59
Immun-71 9 34.31 £ 1.94 23.80 = 1.77v 11.81 £ 1.10 2.02

aP < 0.05 compared with Immun-41. BP < 0.05 compared with Immun-7].

&

A Folulutel] 27t A ofvnid Suiy
4 (primary amoebic meningoencephalitis) ¢] 1
g W 552 Hejmee] AfE e, Curson
et al. (1980) & Acanthamoeba sp.| $lo1A] A H4
wde] oJf7}R] vlei7) 5 FAALzH WY
3 wolr]de] FoAYS Wriw wwalgen
wheol A-fAjgelviuls) Wi By Fab
sl whelmde] fwEn FA¢ 337 Hof
Avkw stedv} (Thong et al, 1980 & 1983). =%
4elgls ofruiy HHEAY S wlea BF R
TRE AF Weidde] Zrlshd, dgE uwRkA
ZE FHE F9e 71EA gdeda Basiy
t} (Thong and Ferrante, 1979).

7 dend AAdels] A% Add 9 ey
o el 2AENE e g 9ty
o] FelA L o]Ze mA wHwkE Fa =AY
IgG A7} dlololAl Ad=zn F4 F {2 E
sle] IgD = IgAet 312 who] WSy Ay
2 olelqt galEe] A3zt Fab AlAele] whed
"o 7]ojatz Zeoz oo H o} (Duckett et al,
1972).

¥ AYE 2AZRY e fEHYo] R
Aol FEdge APsEs o 2 99 i
welE FAswal A4 gelual T wdAde] 7
staL 9 A F47)8 Bele A culbertsoniz Ay
< 54

IR 21 (1986) = YAlEe mhsrel B glAo)
737 A Eelsvlal N fowleris R A& o,
o] RAZRH deld A7 vhe= N fowleri
doll A7 Bl g FIAA He, HANAA) o
< ofw] olgodla BT A7) cherw W
ojule]l ® 43S HY A$ A N fowlerie] W7
Helm g 7}R)A @S faste] oju e A
Ae rFHge] whke RR-Z E3lo] A7 nhs-

22 AGFE APE glFs4

E AYANE A culbertsoniz. g ofv] o}
22458 god Q7] wifso] w9 A AF
s AL glsloivd, AF 234 €AY 3
A7l 2A9 FArl o 75% pEelglen A
F 3-4FFAE Ak delA)7] el WA 3}
A7y Ax 4F7A] FHEEe AL FRL 5+ 309
o}, o] Aale ZE ¢ (1986)7F A 3-4771A
ERE B3 IgG dAe weiudg ansl 24"
vha Bvdk s dAjel, ot clzEHEel
54 (Barr et al, 1950) ¢} #)wW<=<] (Perkins et al,
1959) 8] %ol Al £& IgG FA7 AZH A |
oM FERES APsid o8 dSdAr} #
whEchy B x|y 53, dele]e} ghedx] o o4
= BEAERE yelwdg AghiglLde B3
I kel 3 ¢§le] Adalr} felEdA o
o]AL RAZRE Adure A7 Aol A5
= AelolA ghelo] Rojslwl 8=y 9le A}
el whgsle A7) AV w5 FA-F4 53
A7y FARPAEY SA& dhefzte Hgelr] 7
g b 5 gleng A JAd Fatat
2 3ok (Harte et al,, 1982). =3 o]=]3 2 A=
B Agwk g7 depejole] Bolyoz =hg
e /Y TAXS 9A7)3He vehils BolodA
AEZE F=5lr] &) olafFt fAle] vehdriz
sleic) (Harte et al,, 1983).

53 mAZYE doldA =Huke i AgEe
529 FAe IgGE ¢8AH gled, =T IgG
© gA TS frxd =$ £94q 42 5
= Hed deiA glvh(Harte etal, 1982). whA
ol2i’t FAlY JAaAE FEI] S ZARY
¥ w2 1gGrt 249E71E v)velA] 43 atEss
Ateell= IgMelv} 28 AE o] 8% Wile] B
fE32 gloh. #49 ohlel, trypanosomiasistt E
g2 AS ZAERE 2 Al 28 of-% g
A A G4 Jehle 7ler paEgled o
ez 3 G A FollAdx ofg mAZYH
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e 2o 9§ dgdqAat 52 gl ¥
= 2i v} (Roitt, 1934).

A. culbertsoniz A5 o] whgrola] efelyt
A7) wkg2E AF 2, 35 W’-ﬂﬂ o -4l
A gAW gArRe da2T-4e] BlE f2EA =
F E9tAIEL A culbertsoniZ ZFEAA HskE
gt o3l AlEL dz2T-49 A8 {418
2, RGAANA e ofnl whgzolA weld A7)
ol s Wy HE2T-41 Bohs APREe] ¥
Asw ehgerg 2AZNEH pFRYE D
vhe. o] SEmelg Aghibz] ke el BlEle
HggAH YL 7S wAE 5 it

F§ Ly2+T AlTE AGF-AlA zi-49
241 B8 f-g)8tA Folsig e L3T4+T
HE/Ly2+ THES] ¥]-E% P-4l H#l Folal
Aew Rol Ej) oA THEZL dgzxd FAle
Foixgle Ae2 AL, A TAZIF Foid
% olE sEALE ALE 2 g A]EE
A7t Feel Bold oA THEE f=stgd
e QA Zr Bulsts AA B A8 A4A T
Ax7t Z718lEe 7FsAE 9len idiotype-anti-
idiotyperlZell 23] oA THE} {rE==9E 75
A gler ghog AP o7 Fvgojol & 7o
2 AR

WG F-T718 7S A culbertsoniz 739 A3 &
o), W5uted AlEL dl=F-T3 &e)rt gl
olAL BAE BE W& IgG @7t A 5, 65
7R FolelA gsheng o) A7 FFHY
o} wrojmiede] IS vhebhd = qlsld FezE A4
ZFgio},

B Age) Al g 2ARRE TF

o 7N A TEREL AEds o, %ﬂi%‘!
“P /*1 33 ol H|F B AVl v E1
Hoeou ZEdF oA TAEY F7} 2 AM%E 4
Zvl7} BAE o] 28d AFEAS FAATE
Foglgen] =3 ol g Agad g2 ‘—5~%~"d°ﬂ
£ Aste A7l e B2 Ao vehgd

1L
e
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=Abstract=

The effect of active immunization with Acanthamoeba culbertsoni
in mice born to immune mother

Hyun-Ho Kong, Sung-Ah Seo, Chu-Og Shin and Kyung-il Im*

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

Acanthamoeba culbertsoni is a pathogenic free-living amoeba causing primary
amoebic meningoencephalitis (PAME) in human and mouse. Several reports on the
immune responses in mice with this amoebic infection have been published, but the
effects of transferred passive immunity on the active immunization in offspring mice
have not been demonstrated. This experiment was done to observe the effect of active
immunization with -Acanthamoeba culbertsoni in mice born to immune mothers.
Acanthamoeba culbertsoni was cultured in the CGV medium axenically. Female
BALB/c mice weighing about 20g were immunized through the intraperitoneal
injection of Acanthamoeba culbertsoni trophozoites 1 x 108 each three times at the
interval of one week. Offspring mice were immunized two times. The mice were
inoculated intranasally with 1 x 104 trophozoites under secobarbital anesthesia.
There was a statistical difference in mortality between the transferred immunity
group and the active immunization group. Statistical differences were not
demonstrated in antibody titer between both groups. But L3T4+ T cell/Ly2+ T cell
ratio was increased in the transferred immunity group more than active
imrunization group of the offspring mice at the age of 5 weeks. There was no
differences statistically in mortality between both groups. It was recognized that
active immunization in offspring mice born to immune mother could modulate the
immune status according to the time of immunization.
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