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Acanthamoeba culbertsoni 7y ol 9ol =pod AHA| x o] FHAI*

ARG 444G AP 3Gy 9 AN FdF2
LRAR - \/EEK - EH—

2 %:gd4g ohuld e JoslE WA AY AFAY ohilulql Acanthamoeba
culbertsoni®] < o33 & C3H/He] wh-$-2of 1x 102 1x10%}8] ¥ & 2=k Hg 42 F 1247, 14,
29, 59, 109 Ao Y w-$2F Hgste] v Axe 2HAL Ee] YAC1 EHA L o
T AEEAL Cr 3 AMges 2489z AL 54 AAddez AT AYE, 24
FAAA4AZ, | olrt A AdAAL AHF R HA AcHeE BFHsE S 29 vkez9
AbebEL ohu vl ¢ g Ix 10t & ZAAAL W M%eldeH 1x10°% FFAAE A 65%
olgch, =3 AF F 20¢7A AP offL HT AE AL A% 16401350, 13.2044. 09
dgolsith AAAA T ATEHE F AYT LEA opuul AF F 1247 Ao P EFe]
3o foatA Frisly] AR AE F 19 A A% ok 29 FdE A2TH 0 FE
L 2y AF F 109 Ao dE2To wd Ad=Eglod, F AT gl Aoj= BAYE 4 ¢
Aot opelul gk 1x10% 5 FAA7 Tl A FHAZ ARTL AF F 1247, 194
FolshA Eetdz 24 AJdAALE =g AR FoEdey Aedee B A A
Wae dzFa vzt ol SAY F glsich ol 4 AAE FReE A culbertsoni 79l
o4 ul ANz AQA4AE FAe] Frpety e, o= AdadEe] zAAE AR B4 A

od A Z0] Frhet g ARARA 7 92 (p<0,05) ol A4 28

VERRE et

Key words: Natural killer cell,
culbertsoni
N B

WA =44 % ol vlel Acanthamoeba culbertsoni
t Ad wAd el ZAS QA paso) 9
w4 ope|8}4 2t o (primary amebic meningo-
encephalitis) & des& ez 2z¥Ee g+
(Derrick, 1948; Carter, 1970). ©1% #Af4 2 <}of ut
Z AT ERAAE Ad Ae2= A culbertsoni &
% Naegleria sp.5 T < 92 (Martinez et al.,
1973), °]& AF-A4E olefuli= qlAg Hd FALR
7kl € o (Kenny, 1971), ¥ el ¥ (Eldridge and Tobin,
1967) 4+ ¥ (Nagington et al.,, 1974) 2238 #5
2 gtk

S el A o4 JARE o7k get AA o
# FollA o] % ARA4L opllule] A7 YA 3d
7t 140 A% Rz g o (Lallinger et al., 1987)
A B3 o= XA W94 me v Y@ o uhE

LI

0 1

902d % A9 Z2x TFuE QY

R

4 =
c:".rl
. Ho
32 oo
f,

C3H/He] mouse, single cell cytotoxicity,

AEBEHe FAH Aew

Acanthamoeba

o] A2 BzEz 9 cH(Carter, 1968; Richards, 1968).
o) vhelel A EEE 5 (1976) % RS 5 (1980)¢]
Naegleria sp. 5 A2 AWl AA A A, Acanthamoeba
sp.9l YM=-2F9 YM-33% AFAdA Z4 Fale
gL 9A4F% v A oldd 4359 FdLe
F2 Fgste o A4S T8 dAd Sele ¥4
o} A4S Eu FAAL sy F5 AAAE A
Wete] AxA 2314 IS deqivz Bas
o o} (Martinez et el., 1973). whie 7 W2 A
culbertsoni® 79 AA AL A WAL 2L 4
g elduly TGS Fdste Zez Wil
% (Martinez et al., 1973) vh-$2=% md= WYL 4
F71 A el sk, ol vl fFub e g u-
Az =38 N4 9998 (Ferrante and Thong,
1979; Curson et al., 1980; Rowan-kelly et al., 1980)
Bal obzt AE AN H9d ée A= 2 4
F7F A= 9 (Curson et al., 1980; Ferrante
and Smith, 1984), .
A A (natural killer; NKYA £3F 197044 &9
ZopA o] & AZ A 54 T F(Herberman
et al., 1975) B7¥ o] ¥ I o7 WA Holxz
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AA A Ad LA L) FAgol TrEr] A=A
ot 2T J) e Aol -ge] wtE AR gl
o 53 o] 5L F9 =74 §%4 (major histocom-
patibility .antigens) o] A &) gle]. vle]z] 2o 7
dd Az T FRAE FL 49E F QF Yol
.o (Bloom, 1982; Herberman, 1985), otdlz =
A8 AdA dA P dgEolt A4E el o
T AFAAE F4 23 o4 ARutL(acute graft
rejection), 413 4 (neoplasia)= 3 o] (metastastasis)
AAe Fod 24 9L Fob(Talmadge et al.,
1980; Bloom, 1982). ©]¢ls]l % erythroide} myeloid
S 2 zHAL P =T Y3 R Eilelx x4
AeE #Z= Aoz dedAz Q3 (O'Brien e al.,
1983), =& odd =19 uwkg, F Interferon(IFN),
Interleukin-2(IL-2), B cell growth factor(BCGF),
colony stimulating factor(CSF)< 7& lymphokine
9 A4 (Kasahara et al., 1983), B o=t ¥9&
A Atz 715 (Gary et al, 1982) 52 Az 9)¢
59 49 % 4 B4 e Fad d¥e
2wl (Warner et ol., 1982), 4 Z83 A WA ¥
24 (homeostasis) Aol ad 7124l 7 5< 1}
Bl Aoz ez gl

olF AA4A LA A AT AL em gl
A 2 FAE 71 Fed A LEH o vl oA
et ol AddAxY utge] FdsE 24 5
AL 2ok A4 Ty gaAE L5 S0
o] Fo]A = Z& HAE AabEE Ae] FxFq Ra
. 7} 8=t Roder et al. (1978)0] = &4l zst 3
(targets) & 7], Fastm o Fo] FAL 25
AZE &4 #AA (mediator) & Eu)sicty AT 8w
(stimulation-secretion) & A ¢t o] § 3 o= o
2 EFASE Jla2 Ad4A Ty g A Lapa=d
RAAZL Aol FEe) da HoA @A, F 1D =
AALE A= Ldaes g4, 2) Exqze &
#ste @A, 3) TAA T4 dolxl F E A Fe
24 F&L dEsE 9Adlz Yyx gl (Ulberg
and Jondal, 1981: Roder et al,, 1982; Duke et al,,
1983).

Grimm and Bonavida(i1979)% agarose2 o] 53}
WA 2 A L54 4 (single cell cytotoxicity)e] 2
8] ¥4 A X A3 (target binding capacity: TBC)=}
24 Ad4d(active NKIAZE 24 %o 24 Aadar
Az Azx4d 7134 dFFL(Bradley and
Bonavida, 1982). =% 1981y Ulberg and Jondal-2
A9 WA 20 2 FAE L 2T G
ALA R def 4 Az 2% 5 9l FASfzL
Vmaxsl #Ho A 35 (maximal recycling capacity:
MRO)E &A% A4 zs] AzE4 7ae o
Tkt -

o] # gk Ad A 2] M EEA o) Y& Toxoplasma

sp., Trypanosoma sp., Babesia sp. 2 Plasmodium sp.
FAANE Ad A2 A xEHe] AeddE Ao
Hwmse] skei(Clark and Allisom, 1974; Trischman

- et al:, 1978; Hatcher .and Kuhn, 1981 a & b; Hauser -

et al:, 1982),

2 A AE AAE4d ZdEel delAd 2dA =
AALdA L ALFAYE GotRaA AutEd He]7)
A %2 A culbertsoni < oF% & vl-gio ZFAHA,
EAAE AYE(TBO)F #4 A4 (active NKIA
29 #d AEREMRO)G 3%oed 2 48
A nttre] A X EA T 5 F A5 A culbertsoni
Ztg = 1EEE AdEd L] AXENE FIE
i,

HENE U wy

1. A. culbertsoni®| Hj2t
Dr. Jardin(Prince Leopold Institute of Tropical
Medicine, Belgium) o 2 25 R wre. A, culbertsoni
£ 37°C 5% CO, &5 27 (NAPCO, Portland,
Oregon)el A1 CGV (Casiton-Glucose-Vitamine) vl 7] &
A, FEA LR AW b et Agstd k. CGV
ALY z4L £+ 2h

CGV medium

Bactocasitone 20g
NaCl g
Folic acid 2mg
Biotin 20 mg
Glucose lg
Penicillin 500, 000 unit
Streptomycin 50, 000 pg
Distilled water 1, 000 ml

2. AHEE
AF 6~8F & %4 C3H/He] =}-+25 &5 =3
Z1eR BEF AR AANA FAader ARt
3. A. culbertsoni2 HZ
o~ xF g & secobarbital 0.06 mge 7 Uz
FAS A A F A culbertsoni 9 FH 1x104,
Ix10°wh) 4 & Z7 5pl A2 Adsd FHI=F
T F ovhfao] L ER w7t Wejmd gl
Al aTe APTH L Bz sHA72 4
# Adrg uFd e doEms FFagd el ofuwt
AE F 209747 AHEHR AEI 3L dAdm,
ez ARARAY A A A2 AFE
aoiue] wl Aol ol W oate] cholul e B
of gl W dd zAWHE ARl
4, HEFTe 43
A. culbertsoni®) <3 1x1047, 1x10°=fz]4 &



A7 wad AZF F 1247 14, 29, 54, 104!
Ae) HWlAL AZe] o v FAEE AL A2
Azd AL FAL ZA3GEG AT QN A
B2 2zt 6uiE oA AgStdd. A ALTS
G4 A= B Adsig
5. HIZME=2 ZHAME SH2 &3

b BEME A AN 26 9§ A 254 54T}
7 9% £44 £2% YAC-1(A/Sn mouse lymphoma;
Cikes et al., 1973) A %% "‘]‘%?&ar. Al ek-E-
& ] 7 = 10% SdoF 4, L-glutamine(2 mM/ml),
penicillin (100 units/ml) B streptomycin (100 pg/ml),
10 mM HEPESZ #5471 RPMI 1640 A (e]st
RPMI k4 1A 2 F8)F A-§8te] AW ¥ Fatglet.

L. FSHE o223 7 Az 2 444 5
FH oz uAL HAE F, RPMI st WA & A&
ste] Al E Lgdg BEYch 7)o 0.16 M Tris-
NHCI(pH 7.2)2 ¥ AYTE $¥A7= o] & &
A RPMI €32 d]#]e] 3LHA7 3 60 mmx15 mm
9] plastic petri dish(Costar, Cambridge, M.A.)o ¥
o] 37°C 5% COy ¥4 #FerlolA 1Az wgd §
A 2B BHHe] glE vy AzE AH
Bho] AH-E-3gl et ‘

Ch XEAME sS4 FHA:AQAALY A 25
& 447 SICr e oz 49 8¢ oh(Ulberg and
Jondal, 1981), YAC-1 Al & 1x107 cells/0.2 mle] 100
#Ci Na®CrO,(1 mCi/ml, NEZ-0305, New England
Nuclear, Boston, M.A)& Y3 37°C gLz 4] 14
7+ EASART, 2 & 28 AAste Cro] EAH
A} £2 microplate 2t well® (Costar, round bottom
96 wells, Cambridge, M.A.) 1x10*cells/0.1ml =
A ¥x FEAZL:IAALY WEE:!T ratio)d
100 ; lo] 5] =% F5M & 10°cells/0. 1 ml o} 37°C
5% CO, a7 §27dlA 447 W st et, o+ 3
9 B&e $44y5 g8 LN NaOHE hetgl= =
4 BEL 247 AL Cre] EAE EBAHAE
oh-2 o] ok3lglch, Wl %k F 100 418 AFER-E AT
gamma counter (Packard, Downers Glove, LL)=2
Aee ARG e AdEAE FHL & T4
ool AR

% Cytotoxicity
__ test release-spontaneous release
~ maximal release-spontaneous release

2. ST MESH HM: RAE Ax5Y QA
Grimm and Bonavida(1979) ¢} Bradley and Bonavida
(1982)9] W & wch 2.9%ssl 2x10709 FaA
25 TAA 22 15ml conical tubes] 3z RPMI gk
A AZ & ge] 0.2mlt HA 2 HE F A2
o4 500g2 287 QAstg k. 2 F 37°CAA 16w
7 5% CO» &% #27o] BAF F 1004l micropi-
petteo. 2 ARA7 h&e] 42°CE FAAA 0.5%

% 100
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agarose-RPMI A2 0,5mle A 28A A7AA
A}, Agarose-A L EFa-g plastic petri dish(60
mmx15mm, Costar, Cambridge, M.A.)d & £of
Lo o] agarose-A| £ ERrdle] & ¥, oF 5~6ml
s] RPMI $+d wiA & A7} dbo 37°C 5% CC» ¥+
oA o 347 B wheFerdeh, =z F 0.1%
tryphan blue® 5%z 4Asdd. 2 ¥4 4 &
o (pH 7.0z 3y A8% F& 1% formaldehyde
= mAsgs EFAZ AFEY A4L A9A 5
(x100)e] =Har= 250709 LT Fo AA 2ot A
Fe F=TY 4F WH2g=s FAdged, TIA
2o AYY F =& mANZY ¥ &L 5009 AT
AL F BAALA AN 441 5L A3 7%
WEgz Yeplge FRAELE YR g3 BAAT
e wge W = zHA 2 ¥g¢ T3] back
ground death® #4815, 24 Q44 2 L
2(9%)L agarosed] A AAE A LEAAAA BG F
7 Auig hgd FTH6 o8 A Astg o
9% active NK cells=% TBCxA—(AXB)

4714 9% TBCE: TAA LS AP F=T79 ¥
%, A¥x THAEZS L conjugatese] Wi, BT
.44 £ background deathe] 4 &g,

o}, Eof M85 (Maximal recycling capacity:
MRC) HM: FaA 28 AA 4% (Vmax)d
9 AeRELe SCr ¥E A4 qAE AzF
A2 &gt A48 Ulberg and Jondal(1981)4]
qy & ol 89k, 1%10°cells/0, 1ml ¥ %3
4 FEA 2o WCro] A ZAALE 59 w4 F
A(1x10°/0. 1 ml A Eo] 4] 0.625% 104/0. 1 ml A £}
A)ste) YolZ £ round bottom microplate(Costar,
06 wells, Cambridge, M.A.)el4] 37°C, 5% CO; ¥
& Fer A 347 M ekstd . ek 5 100 L9 A
29 7 welll A FAz H48 9429 “Cr
yaae 248 d. 9Cr 93 AAEed &8 dose
response curved] Aa}E Michaelis-Menten kinetics
o X g, oA L

v="maxxl o e & g

A7 Vi 2 BAA LY Folz Tx Hiel
Yol & TAANEY ot Vmaxy ZAAZE 3
B go] FAL W dejAE FL& TR Feolct
Kme Vmaxd 8 Awtg vdehis $44 29 ol
2744 o2 #]-g29 E: T ratiof Vmax3) g Km
%= Line Weaver-Burk equation$d A} 44 AA YL <
Qe 2 FAL g ek

1 Km 1 1

V = Vmax < T ' Vmax
o] A A 1/Vat 1/TL AAA el A (linear rela-
tionship) & zZErt. %, Vb Te 4FAF A=
Vel 2 least squares linear regression analysisg
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-Table 1. An experiment showing data used for calculation of Vmax and Km®*

Dilution Number of Number of Percent of Number of
aumber effector target cells dead target dead target 1/T=X 1/V=Y
- cells (T cella(%) cells(V)

1 1x10° 1x10° 0. 54 5.40x 107 1x 107" 1.85x10?
2 1x10° 5x10* 0.97 4.85x 10" 2x1078 2.06x 107"
3 1x 108 2,5x10 1. 69 4, 25% 10* 4x10°° 2.36x10"7
4 1x10° 1. 25x10% 2.71 3. 39%10% 810738 . 2,9%x 107
5 1x10° 0. 625> 10 2. 86 1. 79 10? 1.6x10°° 5,59x 107

* Least squares regression analysis gives Y=a+bX.
b=24.62, Vmax=1/a=694. 44, Km=b/a=1. 7] x 10¢

r=0.984, a=1,44x 107,

Q

Vo= TR A9x107/ THl. 30t

25 5.0 7.5

T a2
10-x104

09,

a1 1Tvmax
KM/

- 4 [} 12

T T

Fig. 1. An example of figures showing Vmax and
Km values. (A) Data from Table 1 are used
to examplify the calculation of Vmax.
Initial number of target cells(T) is plotted
against number of dead target cells(V) at
the end of the test. The points fit well to
the theoretical Michaelis-Menten saturation
curve. (B) A Line Weaver-Burk plot is used
to caleulate Vmax and Km. 1/T=X plotted
against 1/V=Y. Data are taken from Table
1 and Fig. 1(A). Regression analysis is used
to obtain a straight line(r=0.984). Vmax
equals the reciprocal of the Y intercept and
Km equals the negative reciprocal of the
X intercept.

skl AHE dED. Vmax: V3¢ sl2dd A
Wb (YA 94422, Kme X&¢ =z
A= Avrbe (XAA) mte) v 2 o 43 (negative
reciprocal value) 2RE] Fg < o}, Table 13
Fig. 1414 9ol 4¢9 92 Vmaxst Km e A4
e @ dE S Ad ARz shte @4
A4 2 o et A7 B FY £ 9= Hy
&S ZAHAZY £F sleag. 2, Lz—il‘ﬂia x5}
BHE whE3lg A Iytic assayol 4] d-& % gl of
244 X E YD 49 A eds (MRC)% o] g
2ol 3t 248 Vmaxgt& Vmaxz 7Ate)4 A4
B FEAES 4 B4 AALAZT TR RoE
dreld] dg % 9geh
MRC=Vmax/percent of active NK cellsx
number of effector cell in Vmax
assay
6. DR HxE| o) Wajsts A
A. culbertsoni® vl-¢x ¥)7S B3led ATA7 &

ATRGAY A AR A5 A% HzA o

AF-F el A= CGV ulAd ol o gotglz
A+ hematoxylin-eosin ¢ 4% 3ol 22 a8
4 Was g@3sdm FAd A culbertsoni 4 9+
o EA AFE Fealsglich
a4 8 4 35
1. ZY mRAol MR

A. culbertsoni®) <FH 1x104018) & FH AR =
BTl A whfzst 10028 s A gsted 204

Table 2. Cumulative death of mice inoculated intranasally with A. culbertsoni

No. No. of Cumulative number of death of mice at days: Mortality Survival
trophozoites time (days;
inoculated mice 7 8 9 10 I1 12 13 14 15 16 17 18 19 20 rate(%) meaniSEM)’
1 x 10 29 0 0 0 1 1 1 2 3 3 4 5 5 5 5 _ 34 16. 40+3. 50
1 x 10° 29 1 2 4 6 8 10 11 12 13 14 15 16 18 19 65 13.20+=4. 09
Control 30 0 0 0 0 0 o0 o 0 —

0 0 0 0.0 0 0




E7A 20ube) 2 gule] (34.0%) 71 AEg e, 1x
1050k 2] olejul HFHer HFAZ AP FAAE
AE & 7988 Aasks] AAskd 297ke] F 199
(652) 7t pdetdeh. whe2g] FhelA AbdA A
HE7) 7t 73 16,403,502 3 13,20+4. 094 = 3}
o] 7} g%l o+ (p<0. 05) (Table 2).
2. WojstE A3

A. culbertsonic]l 7R wlgxzg HzAdE §F4
A4 29 Afo]l APz AFAE Ateld] w©-2 ok
uk o ofe] FaAslg o o] Fuldgm Az
A 2o FE(vacwole) T A E £ gk

3. Kolatd el HHE

Jb. HIEMIZO MEAMME EM A culbertsoni %
by 1x10%ekeE] @ 1x10°=e] T wb$e] AFR F
Azt Az AdgAze AxS4L FAsgt
2T A8 A EEHL 22430, 16%°] 52, A&
H 1x10'tE & AFAZ AP TelA 12405 19
Ao AEEAHL 2 F 3.7540 21%8 4.76+0.42%
2 dzFs 8 zstd fo8A Fhske o (p<0. 05).
29, 54 2 109 A9 Ax=4e 2 25140 45%
o} 2.1440.30% 2 1.9320.35% 34 W=7 ¥ =
g FRelg k. JFF Ix10°ea] & HEAAN AYT
Ao ATEHEHL 1247 A 3.6500.43% % HET
3} oulmate] foshA Feol A e (p<0.05), 14
Aol AQRAze AZEHL 5.47H0.50%E 74
o A5 wdrch(p<0.05). 298 5472
247} 2, 423:0.32, 2.691+0.32%= W F L} v =3
22 3w 109 AL 1.3240.38%% AE2TRet
HoatAl e ANEEAL el o (p<0.05). =%
T ART el A Al wE FY T Aol E ¢
A 2= g AF(Fig. 2, Table 3).

percent
6 s 8 s
‘ ) wio®
5 LK\W wig?
W, R O
4 |-
at

1

10 days

Cont 12 hre 1 day 2 daye 6 days -

Fig. 2. Natural killer cell eytotoxic activity against
YAC-1 target cells in mice infected with
1x10°(CD), 1x10°(@D) A. culbertsoni tro-
phozoites.

* p<(0, 05 versus control
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Table 3. Natural killer cell eytotoxic activity**
against YAC-1 target cells in mice
infected with A. culbertsoni

Cytotoxicity (%) *¥** by

Time after inoculated trophozoites
inoculation 1% 10t 1x 10°
12 hrs 3.75+0. 21* 3. 65:-0. 43*
1 day 4, 76£0. 42 5, 471+0. 50%
2 day 2.51%0.45 2,421+0.32
5 days 2.147-0.30 2,6910.32
10 days 1.93+0.35 1.324-0. 38*
Control 2.24=%0. 16 2.4010. 10

* p<0, 05 wersus control
#% Ratio of effector cells to target cells; 100 : 1,
w4 Mean+SEM

LU, BEME FES(TBCOI #H4 X A(active
NK) M= HE gy 1x10°18 & AEA9 4¥
FoAd g AL AA4E A At BHAR
Ao G z2FdA 27.17£1.93%, eb# ek AT ¥
124 7+ #lo] 31.94+1.21%, 19 Ao 37.96£3. 212
fagd wzsted A E2A ey (el
0.05), 29 = 59 o) &= 77t 28. 2612, 09% 2} 28, 274
0.80%2 2T v£d FF& 29z 104 AdE
19.60+19, 04% =2 T vlaste] SteebA g
Vbt e} (p<0. 05) (Fig. 3, Table 4). Agarose petri
disho] 4 342 S Wl oFstgl g = et 34 A4
AA e HRFAM 5.44:£0,26% Qom 1247 A
10.96+0.57%<F 14 o) 13.2311.06%2 2 H&T

B wlmste] fe8A FAekg o (p<0.05). 29 A
percent
50 x
wtm TBC Ft. dead :onlunlen-I
a0} W ;
\\N
a0+ \
20+ H—l\\
10
U

Cont 12 hrs 1 daye 2 days 6 days 10 daye
Fig. 3. Single cell cytotoxic activity against YAC-1
target cells in mice infected with 1x10° A.
culbertsoni trophozoites.
1 TBC 74 dead conjugate

* 10, 05 versus cotitro]
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Table 4. Single cell cytotoxicity assay*** of natural killer cell, TBC, fraction of dead conjugates and

estimation of active NK cells**

Time after TBC Fraction of dead Background Active NK

inoculation (%) conjugates(%) death(%) cells(%)
12 hrs 31.94%1, 21% 38,5243, 50* 1. 20+0. 19 - 10.960.57*
1 day 37.96-£3, 21* 46. 3143, 05* 0.78+0. 43 13. 23%1, 06*
2 days 28.262. 09 28.73+2.73 0.5440. 08 7.96+0,76
5 days 28, 27+0. 80 28.12%0. 85 2.0240. 51 7.3540. 42
10 days 19. 601, 04* 25. 0612, 41 1.54+0. 25 4,530, 44
Control 27,17+1. 93 24, 50+1. 87 0.96+0. 12 5.4440. 26

* p<C0. 05 versus control

. *# Ratio of effector cells to target cells in single cell cytotoxicity is 1:1

#H:t Mean-+-SEM

. percent -
12} N active Nk I
101

al

st

ar &\i& \\ §i \

2f - \\* \\\

Cont 12 hrs 1day 2 daya § days 10 days

Fig. 4. Active NK against YAC-1 target cells in
mice infected with 1x10° A. culbertsoni
trophozoites.

# p<0.05 versus control

2 59 Aol 72+ 7,9620.76, 7.3540.42% % O &
T TELR FadE AFE 2ged, 109 Adi
4,530, 44% 2 o) 272 5, 4440, 25%9} u] mbe] cf
2 7wty & (Fig. 4, Table 4),

Ch AHYME M SHs2 SF : 44z
Al FA5(Vmax) WE2Fe L 6, 3710 25(x 109
& vdager, 1247k A 96641 67(x100) 2
N&ZH vl agte] f-8 64 (p<0.05) FARE = 19
Ao Vmaxg-g 10, 4820.56(x 100 2 744 A vef
Wk 2 F ghardie] 29 Al 7,880, 46(x 102),
54 Aol 7.80+0.46(x10%), 109 sjeld 6. 50+
0.66(x100 22 JzFs vlasle] HEqd +2& B
9 oh(Fig. 5, Table 5).

2l #Hd HEHEsMROE £ A9 Asa5L
WETF A 1,1740. 2722 etow e Az
40 FEdd 1247 A 2 14 Ad s 92T
soalEqt FE0 R 0.88-:0,299F 0.794:0. 08%] Q.o

1200 \
* T vmax I

1000 ‘

800

Cont 12 hra 1 day

2 days

10 days

Fig. 5. Vmax against YAC-1 target cells in mice
infected with 1x10° A. culberisoni tro-
phozoites.

* p<0. 05 versus control,

Table 5. Maximum NK potential (Vmax) and
maximal recycling capacity**

Time after Vmaxit# ] _
inoculation (x10% MRC#**
12 hrs 9.66-1, 67 0. 88+0. 29
1 day 10. 4840, 56* 0,790, 08
2 days 7. 880, 46 0.99+0.17
5 days 7.8020. 24 1. 0610, 17
10 days 5. 500, 66 1, 153-0.11
Control 6.37+0. 26

1.1710.21

* p<{0, 05 versus control :
** Ratio of effector cells to target cells in MRC
from 1:1 to 1:16. :
et Mean = SEM

H, 59 A 2 109 A= egE wWEHE me|n
&9kt (Fig. 6, Table 5),
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Table 6. Correlation matrix among NK cell eytotoxicity, TBC, active NK cells, Vmax and MRC

NK cytotoxicity TBC Active NK Vmax MRC
NK cytotoxicity 1
~TBC 0.97 1
Active NK cells i 0.9 0,94 1
Vmax ) 0.93 0. 95 0,99 1
MRC -—0. 88 —0.80 —0.89 —0.87 1

A \x\\\

A
AR

) \‘3\ 5

\\
J

Cont’ 12 hrs 1 day

2 days

Fig. 6. Maximal recycling capacity against YAC-1

target cells in mice infected with 1x10° A.
culbertsoni trophozoites,

A4 2o AZEA50 g AA= Fd A
Az F4%(Vmax), EHAZ A%, &4 Aq
AANZ, Al Acds D AdHALY A 254 719
ARAAE A9 2d, ZAAE AF5H Fd A
Fo AE54Y Zel e r=0.97, & AQ4A T 5
AAE AYT Aol r1=0942 £& AAA4 2
vt zelx Vmaxel 4 AA4AE gl 1=
0,99, %4 AQLA 2} AQHA T AZEA b
AFAA = r=0.9%2 q4 & 4FAAE Yy
Y Acied Ad4dxe A 25 e A 4
o A F melx ¢atch(Table 6).

n  #

A. culbertsoni= QA F7Ad Q2] =45 54
3 ohaty @ FRE FE FYIE T VAE F
3 gAld Fojg FF AHAE AW A4 &
P4 g doggz 43z 9o (Curson and
Brown, 1976). o] W4 A/ ofu)ute] 23 of
ol EtEd BgA 59 Az Hodus
9] wtge] whel Z|Hd S 4L FdE g9 4
Tr27t 9o (Curson et al.,, 1980; Ferrante and
Smith, 1984; 4 1989), A X #AA4Q FFu5 F =
o] wo] e 2¥] AA A T g A 7L

Agle] v Fo] wel sz s AFA AdEA
7 A2 FE 22 ok A (4, 1989; ZF 1990).

Ad Al ze AAAd B ZHETTelA wwt
et FHF FEedx 3 ZA sz Deker et al,
1981; Roder ez al., 1981) 53] A7 AL detrldl
oln] AddAzst P45l o] 5L ulo] zd 7
HAX D EF AX AdAc Ax 545 ek
= Aoz o A o} (Herberman et al., 1975; Jondal
and Pross, 1975). A 4429 wbg f-fe] 3l A
oy F4EA g9A 8o dov g dTAE0
THZF, BEZTF, A4z 2 2874 *T":v‘i-‘ff}ﬁ_
(Galli et al., 1982; Rumpold ez al., 1982) H=Z=T9
o3 A o}7 =k (heterogeneous subpopulation) 2.2 *
&, Ortaldo(1982)& = frallel =& ofotet =8
71 5A Y A 2o ¥3 A F FAG FEAS Iy
Hozd 53 A4 QALY AF5g e
ZelgtE 7t5A S AAFNAG. ofdE Ad LA R
e N g AYTA Axe 44 Axs)
Ze 22 F=79 4% 2 BHE 24
(O'Brien et al., 1983), oy = 949g, = Inter-
feron(IFN), Interleukin~2(1L-2), B cell growth
factor (BCGF), colony stimulating factor (CSF) <
£ lymphokine-Z 44 (Kasahara et al., 1983) & %ul
ohiel &4 JA-2 F7] A9 9L B AT A4
S /15 % ool (Gary et al., 1982) 554 w9 3
A 7)Ae ot 98-S gk (Warnner and Dennert,
1982). o] ¢t el FA LA X FEIA AA A
%44 (homeostasis) frAo) Bad 7EAed +9&
i Qe Aew duAz 9,

Ad a2 L AFd A 54 A4S 2
vl AHFD Fo4H4 Fa AAe] AgAm glEd 2
A ¥ A7} Henkart and Henkart(1982)e¢] 98 A ==
A A A xe Fgadeld. o] sdE Ad Al
Z8 TH=TY FPezPy G523 ALY oA
0] AA o) FFFor w2 =5 4dite=
A Eoolvel ERAALE WAoo r HANT F
At Aeld, 4 A 7}4-& Bradly and Bonavida
(1982)7 At Aoz mo o Adaiq Yo 2
@ Frd ZAALE AN 44 A #y)
Aok, &, AA4AE 4 AQ4L-7tpd 244
Z98] 45 Fgel o8 A 4AE £4 QA (natural |
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killer cytotoxic factor)7} A= Ax 414 &4
of FelGdet= et dn AFAEL Ad LAz
A A L7k BAAE Aol ety AR A Fe] o
3 g A, & 1D EQALE d4en Rt
T dA 2 BAALE S A D) EAHxd
A dolAA g EAM L EAA FHEL dEsE
FAZE vz gles (Ulberg and Jondal, 1981),
Grimm and Bonavida(1979)& o=’ =4 »4 & =
A3 Ty stzAl agarosed o] 43 HAZ AE 4
7 +F(single cell cytotoxicity)d] 218 TAA 2 Ags
(target binding capacity)s} 4 =}o 4 (active NK)
AEE SAFoEA Adddze 28 54 AL
1 7-3}¢) 5.(Bradly and Bonavida, 1982), -] 4
Zd A AWz Fd & 9E FAAmSg
Vmaxd & 485 (maximal recycling capacity)
+ FA%: P& Ao

o] & A AA Lo gt B AT E EFEz
HALFE QJAste Rty A4l gAd4 94
T R TAAZY T deAe REAoent ¢
A4 geod, AT F3dE FFL Mgt F
27} ol2e] | EA FHAold g AYF Gwdql
calmoduline] 248 142 4 A 9= tunicamycin
°]1t N-acetylglucosamine 5o Ad-44x7t =4
A Zo] FAEE GAE dA % 242 ¢eAz g
t}t(Pohajdaz et al., 1984),

AAAAL] FFFe dF AYHo] rmEge
v Toxoplasma sp., Trypanosoma sp., Babesia sp.
9 Plasmodium sp. A Fd 4A) 2o A TEHo]
Feiste Az 2xEsr 9 op(Clark and Allison,
1974; Trichsman ef al., 1978; Hatcher and Kuhn,
1081).

Hatcher and Kuhn(1981a, b & 1982) ® Hatcher
et al.(1981)2 PI:PC=2 H&stAY Trypanosoma
crugif A7 v AraRE e Adda st
AR ) ARAA T, cruzis] epimastigotest oo
el A4 5t trypomastigoted &4 o7 FL wwa}
Arh olE @ AT A whe} AQANEY ALF
A9 WFe] W Wi AY AR A= | A
A QA AT AFel obldgz oo q
AF%= o] o] Fo]a] i gl ot (Penschow and Mackay,
1080; Hauser et al., 1982; Leung et al., 1982).

AQRALY AL Z40 99 Aol wef o
2 9RHEN] AAAE FAIAE] FEHE
virus £& 74 e FdA AxE AFH L8l =t
4 Adez APHAE AL Hx, F virusd #4
2 Y+ a-interferono]v} interleukin-2¢F 7o
lymphokine-g- #u]3le] Fge] Fo]P A9l S2 &
Aalete] £F9 de] JFe] 498 93E F 9L
Aoz F&514 ot (Herberman et al., 1981; Matheson
etal, 1981). =3 7199 A#(autoimmune disea-

]

ol d 2 AAD 2 gol 22l AAAA B4A
d A% Az AY=E = Fu4d A3E 9L Aol
(Herberman and Ortaldo, 1981; Kato and Minagawa,
1981; Timonen ez al., 1981). o|& 3 o = w) <A
9 ¥ (non-malignant disease) o] = To] B2y
5 gleb(Welsh, 1980; Pross et al., 1982).

wekd £ Ao A4 T FETel 2ol A o
HE e AdBNEe] NELEAL A culbertsoniE ¢
FAAZHE W =z Y AEE 2Eele] whfad gk
F Ix10' 2 1x10%% 747 JFH F Ad4qxe
AZE5EQL] #HE PCr & A4 g4 2 54 4
Aol od XAAE At ¥4 AdLAz o
Ad AP SAFos 2 FL dA vl A4
LEY 45 & 245t A, culbertsoni 748 A=
HE AQAE EEH] HEY Fel T ek BY
o G FE Ix100 AEAD AP TAAY A2
8 AZEAQL ofdutE wltze] HAFG A 1243
Ao HzFol vletd foaA Frsksl AFEde
|1l Ad A Sobstgled 2 ¥ zradte 54
AR 109 A7A Hadg 8)=gd FEIAG. o
FY 1x1058 AFAT AYTIAAE w=F AEE
2ger T AYT el Aol E A 5 gl

olFdE AxEHY A=E wdAHoz deolirs] §
 AAg dAZ F4RAAE 447 Cr & A4
oA ZAAA FFd 7 FE T AYTE T o)
AT 7 AglenE osul JFY Ix100% 7
FAA AT A AAAt. 2AAET AR
AAL4A LY AEEHe] FobAe =k 15~40% A+
ol A F7 e+ & F gl &4 AdLAE
T ZAAZS AFFE ALE Fo) 5~10% AT A
Adtdz, HAd 5459 Vmax®E AA Aol 24 %9
Axsd At A2 F 9AHAS. 9 Acse
Zd A Azel @ fzEst vmste vxd 5
T A9 oH Y Aedse] =T vlaste A
ol Rolx @tk ez mFe Rel A{F4H
ohull u} Zrdofl o] 3 Al AAl e FFAT A
Fag A9A e 4] gAE s F5Y 5
el ok

FAEZ 54 e QA ze 24 AAE G4
Aoz gdold = ot 2 AR} WG FaiA o]
Ao anEE Afgez AA4Hw 2 AYPHRY
HAL Al FAZ A45t7] mohe dq BAA
25 AT + e FHUNE 4 9 Aoz 4
AHm, 2 44 FAxe Cr-¢E AAge A7 2
shel web A A st slel v A&t A=

A A4d AZFo] AFHE AqAAEA &
Aoyl fale] THA E AFR A LEILL velocity
sedimentation techniquee] £]#}e] (Grimm and Bona-
vida, 1977) 228k, AdLAT-F54 BAHA L4
A FaAZEY 299 & THA=, = 7‘]‘°d”‘.—l‘*i]
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=3 IL-10]+v IL-2 &2 IFN| A43= 53 2 ¢
o WhEY T = SHe £4o] e A,
Sl oA A= prostaglandin B, e E T cell
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Natural killer cell activity in mice infected with Acanthamoeba culbertsoni

Dong-Kun Hyun, Chu-Og Shin and Kyung-il Im
Department of Parasitology, College of Medicine and Institute of Tropical Medicine,
Yonsei University, Seoul 120-752, Korea

The natural killer cell activity of splenocytes and TBC, active NK cells, recycling capacity of
natural killer cells were observed by means of both the *'Cr-release cytotoxicity assay and single
cell cytotoxicity assay against YAC-1. C3H/He] mice were infected intranasally with 1x10* or
1x10° trophozoites of pathogenic Acanthamoeba culbertsoni. The infected mice showed mortality
rate of 349 in 1x10* group and 65% in 1X10° group, and mean survival time was 16.40-43.50
and 13,2014, 09 days respectively. The cytotoxic activity of natural killer cells of the 2 groups
was significantly higher than that of non-infected mice from the 12th hour to the 2nd day after
infection, showing the highest on the first day. On the 10th day after infection, the cytotoxic
activity of natural killer cells was significantly suppressed as compared with that of the control.
There was no significant difference in NK cell cytotoxicity between two infected groups. The target-
binding capacity and active NK cells of natural killer cells in 1108 trophozoite infected mice was
significantly increased on the 12th hour and the first day after infection as compared with the
control group. Maximal recycling capacity(MRC) was not changed during the observation period.
The present results indicated that the elevation of natural killer cell activity in the mice infected
with A. culbertsoni was due to elevation of target-binding capacity and increased active NK cells
of natural killer cells, and not due to the maximal recycling capacity of the individual NK cell,
and there was no difference between two experimental dose groups.
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