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Acanthamoeba culbertsoni 7y ol 9o 2pod A Az o] FA*

AN T2 G40 AYEGad 2 AR GAF
LHIR - |ERX - EH—

2 o199 ohilwty Fehxde Jeost WAl AY AFAY ohilukel Acanthamoeba
culbertsoni? < o33 & C3H/HeJ w}-$-2of 1x10%=F 1x10%=}e]¥-& 27 2447 F 1243, 14,
29, 59, 109 Ao Y w-$2F Hgste] # A Axe 2/ L Ee] YAC1 EHA Lo o
T AEEL Cr E Aoz 2489z AL 54 AAgez AT AFE, B4
FAAA4AZ, H olrt Hg AdLAL AHF P2 Hd AcHee s A ehv29
AbebEL ohu)u} f kg Ix10te] & ZAAAL W M%eldlon 1x10°% ZAAZE HE 65%
olgcl, =3 AF F 2047A AR vlfs HT AE AL 44 16.40£3.50, 13.2014.09
dolgvt. A4 £ AZEHLE F AR LFAA elEluk FF F 1243 Aol ATl v
3] gt Frisly] AFSY AE F 19 A AR Uk 29 Fole H2T u g FF
L 293 AF F 109 Ao d&2TFd 9] Ad=geod, F AT 2o Aolw HAY 5 g
Aok opelul ok 1x10%EEF A7 FolA FAAZ AFTL AF F 1247, 194
oA FAstdm B4 AJdAALE w2 AFoe Fdgoy AsdeLS B A AL
e dzga vzt Aol 2AY £ sl o4y AAE TR A culbertsoni 7% o
od) vl Az AQA4AE FEAHe] Frstgderl, o= Ad4AEe ZANE A¢ed B4 A4
o 4A 0] F7bet fo@ ARRA A Q2 (p<0,05) A xS AsFFade R Ao

ERRE

Key words: Natural killer cell,
culbertsoni
H B

WA A G ol utel Acanthamoeba culbertsoni
v A9 #del de 24 QAd BeHd K
w4 opel)u}4l Sty & (primary amebic meningo-
encephalitis) & de7e ez 2z¥Ee g
(Derrick, 1948; Carter, 1970). o5 +f4 % o+t
F AT 9L AW AeR= Al culbertsoni 9o
% Naegleria sp.5 % < 92 (Martinez et al.,
1973), ©1% AHAE ofule AL Ho FHos
kel ¥ o (Kenny, 1971), ¥ el ¥ (Eldridge and Tobin,
1967) ¢+ ¥ (Nagington et al., 1974) 2238 ¥ 5
2 gl

& el A obF dAdna d 7 et A4 o
# Foll A o] AR L ofwllule] &I QA
7F 1404 A% nz= o (Lallinger et al., 1987)
A B o= XA W4 mE v Y@ oh vbE

* 902 5 Mo 2z JFu2 AR
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C3H/He] mouse, single cell cytotoxicity,

Acanthamoeba

o] A2 ¥mEx g c}(Carter, 1968; Richards, 1968).
S belel Al EER 5 (1976)7 FEF S(1980)0]
Naegleria sp. 3 A2 A AAAANA, Acanthamoeba
sp.?l YM=2F9 YM-357% AxAdA 44 F=%
Z HH9dE JdAFR vk Art oldg 94Fe] Zde
F2 Fgste F¢ AL T dAdd Eolg 4
s} Al ATE E2 FAALE B2 F5F AAQAE A
Wt A 284 FHHAE L dedvdz 2asF
o ot (Martinez et el., 1973). wh$-& d¥]ZF W& A
culbertsonis ZHAAA AL dA WA L 4
g olduly ek EE fdste Aoz WA
¥ (Martinez et al., 1973) vh-$2% 2d= YL o
Fb ARYEe] ged, opelupd Fubxd wgA] €
HH & 55 A9A A 99S (Ferrante and Thong,
1979; Curson et al., 1980; Rowan-kelly et al., 1980)
el ohz AE AAA f9d e A= 2 g
F7 AgHE = Y (Curson et al., 1980; Ferrante
and Smith, 1984). :
Al 4 (natural killer; NKYA £F 197044 &9
ZFA ol A AZ A 54 dF F(Herberman
et al., 1975) F7 ¥ o] F I 47 HAo] HAx
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AA A Ad LA L) FAo] FEr] A3 A
thddt A2 5ol ddse] g-del WAz gl
o 53 o] 5L F9 =72 %84 (major histocom-
patibility .antigens) o] A& o] gle]. vle]z]ze] 7
dd Az T FRAE FL& 49F F QE 5H0l
.2 (Bloom, 1982; Herberman, 1985), <tz 2
A8 AdA dA R dPEol} AAE Ade] 9
T AFAANE F4 F2F o]4 ARubL(acute graft
rejection), 413 4 (neoplasia)=} 3 o] (metastastasis)
AAe Fod 24 9L F(Talmadge et al.,
1980; Bloom, 1982). ©]¢l¢]l = erythroid¢} myeloid
S e z¥AZ P =T YF @ Eielx 24
5% 2= Aoz 93Xz I (OBrien e al.,
1983)., =g odd 19 uwhg, F Interferon(IFN),
Interleukin-2(IL-2), B cell growth factor(BCGF),
colony stimulating factor(CSF)< 7€ lymphokine
9 A4 (Kasahara ef al., 1983), B # =T ¥J&
A At 715 (Gary et al., 1982) B& A=z 99
S5 A9 v 2 74 JlAd Fad dge
&bl (Warner et al., 1982), AZ%4 44 WA F
24 (homeostasis) FAe] Hod 7] 2Ae 7 5S
BilE AoR Az gl

ol F AA4A LA A AT AL ez g
Ak 2 ZFE e Al LEHeord g
et ol AdUAEY utle] FostE A S
AL w2el A4S FEE] gAAE LR S0
o] folA = B FAE A Aol Azdq RAE
. 7} €k, Roder et al. (1978)0] Ad4Axr7 %A
(targets) & <14, Fastz o Fo] THL HfA5 L=
AZE EF4 wAA (mediator) & Fu]shchs ALy
(stimulation-secretion) d & X ¢kt o] F & Zo = @
9 AL Jar AdAAzd A AA L=
RAA L Aold FH&o] A FiA @A, F 1) =
AN 25 QAdz LEE g4, 2) TAAzE &
st @A, 3) TAAZ)A Wolx F ot E A o
2014l AE&E WEsE A2 Yrxm glo(Ulberg
and Jondal, 1981; Roder et al., 1982; Duke et al.,
1983).

Grimm and Bonavida(1979)% agaroseS o] 8%}
Al 2 A L 54 A A(single cell cytotoxicity)e] 2]
8 A A E A5 (target binding capacity: TBC) =}
24 Ad4(active NKALE 2AGo 24 Ao
Azd AzE4 7134 dF9H(Bradley and
Bonavida, 1982). =38 19814 Ulberg and Jondal-2-
A9 AW U0 g2 FAE L 2FHd P9 A
AGA 2 o4 Hz 2818 5 9= g zS
Vmaxsl #Ho A 3% (maximal recycling capacity:
MRC)E . &4 3t A ze MzEd 7L o
Tkt -

o] # gk Al A L] A EEA o] Y& Toxoplasma

sp., Trypanosoma sp., Babesia sp. 2 Plasmodium sp.
FAANE Ad LA T A TEHo] Aeld e Ao e
HwmEe] 84} (Clark and Allison, 1974; Trischman

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

et al:, 1982),

£ AQdAE A5 ZE9Fd el HEE =
A G T ALEAE LotrmA AAuEd o] 7}
A %E A culbertsoni ¢ oF% 2 vl$d ZFAHA,
FAAZ A5 (TBO# @4 A4 (active NK)A
x 2 A9 A-FSMRO)E ATz = 4
gAY Al X5 dHEF A5 A culbertsoni
29 W 2RHE AdLAE ATSHE [EI)
At

HEME Y wy

1. A. culbertsoni®| Hj2t
Dr. Jardin(Prince Leopold Imstitute of Tropical
Medicine, Belgium) 2.2 -8 R okwre. A, culbertsoni
£ 37°C 5% CO, &5 27 (NAPCO, Portland,
Oregon) el 4 CGV (Casiton-Glucose-Vitamine) vl 2] &
A, FEA SR AW et Agsted ek, CGV M)
A8 z4L g7 2o

CGV medium

Bactocasitone 20g
NaCl 5g
Folic acid 2mg
Biotin 20 mg
Glucose lg
Penicillin 500, 000 unit
Streptomycin 50, 000 pg
Distilled water 1, 000 ml

2. BEHEE
A¥ 6~8F = ¢4 C3H/He] n}¢25 &5 %
e BET AAAANA FF Lot Ao
3. A. culbertsoni2| HE
vh$2 X F g @ secobarbital 0.06 mge E7F 2
FApstel wA AR F Al culbertsoni JFH 1< 104,
1X10%t2) 4 & 22 5ol A2 Adfe FHA=F
T F ovhfso] QEE uFd dejmy HFerg ol
AN 2T APTH AL d¥oz =H72 4
g AdsE ugd R dedzs FFegcl ofw wp
A% F 209724 AFEH} A2 3L AAHA=,
b2k AR A Y Al A Haxde] 9FE
vl ol o] Wl Ao ol #)oF3te] olwu} < ke EA
of ¥ 9 w9 239 A3
4, AT MH
A. culbertsoni®) <% 1x1047, 1x10°=fz]4 &



A oo AZH F 1247 19, 29, 59, 104
Ae) HWlAL AEe] o uFAEE AL AP
Azd AL FAL ZAsgd AT A A2
YEZe 2z 6utE oA AgSdd. A4 AQT S
G4 A= A Adsig
5. HIZME=2 ZHAME K42 &F

b, BEME A A4N 2e 9§ A 254 54T}
7 9% £44 £2% YAC-1(A/Sn mouse lymphoma;
Cikes et al., 1973) A %% "‘]‘%?&ar. Al H] kg 4]
& ] 7 = 10% Sdl o} 4, L-glutamine(2 mM/ml),
penicillin (100 units/ml) B streptomycin (100 pg/ml),
10 mM HEPESZ %47 RPMI 1640 = (e]3t
RPMI ¢4 ¥ A 2 <) T Ab-&eto] AR ¥ oFabgch.

Lh, ESHE :s$2E 74 ARg s 444 5
FH oz uAE HAE F, RPMI st WA & A&
ste] A E Lgdg BHEcE 7)o 0.16 M Tris-
NHCI(pH 7.2)% o] AQTE $¥AA= o] =
A RPMI g3 wlxe ¥FA7 vh& 60mmX15 mm
8] plastic petri dish(Costar, Cambridge, M.A.)oll ¥
o] 37°C 5% CO; ¥% FerldA 1Az wlFd F
A B HHe] gl vy AzE AH
Bho] AM-B-3hgl et ‘

Ch XEAME S4 FHA: AQAALY A 25
& 447 9Cr 3% P ez 3 3g o (Ulberg and
Jondal, 1981). YAC-1 A& 1x107 cells/0. 2 mlel 100
#Ci Na*CrO,(1 mCi/ml, NEZ-0305, New England
Nuclear, Boston, M.A) & W2 37°C gLz A 14
7+ EASARAT, 2 & 23 AAs Cro] A
A) £2 microplate 7t well® (Costar, round bottom
96 wells, Cambridge, M.A.) 1x10*cells/0.1ml 5
A Wy FEAL:TAALY WEE:T ratio)d
100 ; 10] = =% =5 A & 10°cells/0, L ml ¥ 37°C
5% CO, &4 7)ol 447k W stgvh, ole 3
o WEe $4A77] 98 LN NaOHE shetga =
4 BEL 4% AL Cre] XAH EBHAE
ol-& u Qkdhgleh, Wl ¥ F 100 pl8) BFA-S FAT
gamma counter (Packard, Downers Glove, LL)2 %
Aeg ARG e FAAAE FHL & Tl
& sho Al Abetsd e

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

2. ST HMESH HAM HAE AZE5Y A4S
Grimm and Bonavida(1979) ¢} Bradley and Bonavida
(1982)¢] ¢ wgch. sokste 2x 10749 FEA
25 A4 £Z 15ml conical tubes] ¥z RPMI
A AZ & 2] 0.2mlt HA 2 HLE F AL
o 500g2 287 QAsP . 2 F 37°CAA 16%
7t 5% COp &5 F&7]o] WA F 100l micropi-
petteo. @ ARFAD h&e] 42°CE FAAF 0.5%

% 100
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agarose-RPMI @A+l 0,5mle Z423A A7
A}, Agarose-A L E AL plastic petri dish(60
mmx 15 mm, Costar, Cambridge, M.A)¢l & o}
Lo o] agarose-A| £ Eirdje] £& ¥, oF b~6ml
9 RPMI &4 =5 A7 3tod 37°C 5% CC, &+
g ¢ 347 B+ sty T F 0.1%
tryphan blue®z 58z A%t} 2 F 4 Q4 s
zd (pH 7.0)2 2 34 AR F& 1% formaldehyde
2 mAsgY. EAAZ AFSY AL A¢A
(x100)e] == 2507 ¢ A =T Fo TAA LG 2
¢ =T 4F PY2e= FAdged, TIA
zol AYY F F& EAAZY ¥ &L 5048 AT
AXE ZFBAALN A2 444 5L A3 7%
Wiz veulgs FaAEE ¥4 gz ZAAE
e Uge o F= 2429 ugE T3] back
ground deathz A 43sich. 4 AFA4A 2 AE
$(%)& agaroseo] A HA| 2 A EZEHAAI B F
74 Afuiet hge] FA o8 A4
9% active NK cells=% TBCxA—(AxB)

4714 9% TBCE TAA L AFF A=T9 HE
L, Ax TAME FL conjugates®] WiEE, BT
%44 £ background deathe] W E-go|rt,

o}, o xF8s(Maximal recycling capacity:
MRC) &M : Fadzgy HAd %4%5(Vmax)d
9 ALREFS Cr $& AA4YE A AxF
AL &35t A 4g Ulberg and Jondal(1981)4]
W @l a9ksks, 1x10°cells/0, 1ml ¥ -3
A4 FEA 2o WCro] EA¥ ZAALE 59 vl
A (1%105/0. 1ml A e A 0.625%104/0.1 ml A| £}
A)sle Y¥e]Z ¥ round bottom microplate(Costar,
96 wells, Cambridge, M.A.)ell4] 37°C, 5% CO; ¥
% Fer o)A 347k vl kst k. Whek 100 9] A
298 7 well] A A% A9 sA 2 "Cr
waee 245k 9C0r #3 AAY 9a dose-
response curve®] Az Michaelis-Menten kinetics
o A&}, o] AL

v=—"2arl e e 5 gEd

A7 Ve & B LY Folx T #H kel
Yelg FAA LY Folth, Vmaxy FAAZE 34
3 o] FL W dojAE FL ALY Folvh
Kme Vmaxd g A4 vyl 4429 ol
de]7bA o2 w42 E: T ratio? Vmax 9 Kmx|
L Line Weaver-Burk equation® A} 834 AA %
Qe 2 FAL thEst e

1 Km 1 1

V = Vmax *T ' Vmax
o] Ae]A 1/Va 1/T2 AxAel =4 (linear rela-
tionship) & ZErt. %, V&b T9 4% A=
el 2 least squares linear regression analysis®
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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 ( cells(%) cells(V)

1 1x10° 1x10° 0. 54 5. 40x 107 1x10°% 1.85x 10"
2 1x10° 5x10* 0.97 4.85x107 2x107° 2.06x10°*
3 1x10° 2,5x10* 1. 69 4.23%10* 4x10°° 2.36x107"
4 1x10° 1. 25x10¢ 2.71 3.39x 10% 81073 . 2,.9%x107
5 1x10° 0. 625> 10* 2.86 1. 79x 10? 1.6x10°° 5.59%x 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=1,44x107,

A 4

[«}

Vo= T6L40210%7 el 30t

T 4.
° 25 5.0 7.5 10-x104
B 1y
x‘lO"?l
5
4
3
2{ 00O,
1 17vmax
KM/
- 4 8 12 x1073 VT_

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 calculate 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.

gt AL e Vmax: Y& sl2dd A
s R(YAH) d+22H, Kme X&¢ 7=
A7 Avrbe (XA mto) ] 2 o 43 (negative
reciprocal value) 2 R¥ F& £ 9}, Table 13
Fig. 104 $lel A%% 92 Vmaxs} Km z+-2 A4

S FdE B9 A AL s 24
AA 4 2 W et A7 Bt FY £ 9= Ay
& BAHA LY £ JsAe. Z, g4 EE vl
FUE whEE A Iytic assayol 4 @& £ gl of
A FAE i A4 A £8%5 (MRO)L o] &
2ol 3t 48 Vmaxzits Vmaxz 7Ate)4) 414
& FEALY o B AJLA LT T oz
el d& ¢ ek

MRC—Vmax/percent of active NK cellsx
number of effector cell in Vmax
assay
6. OtpA wxzle| Wa|ary HA

A. culbertsonis vl W)7g F3he FE2AR &
AV A A AT FAshd N2A

AFE Ao LT CV WA Fef M gsigln
A+H-E hematoxylin-eosin @ 4]-¢ tef 279 we E}-
) Bia}" FAst Az Aol A culbertsoni < k%
9 3 "H o 75 Falsg o

4 8 4 4
1. ZY npRAo AMNE

A. culbertsoni®) I FY 1x10%0tE] & HEAZ A
HEoNA whezsb 10038 Aekais] A geted 209

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

No. No. of Cumulative number of death of mice at days: Mortality Suryival
trophozoites time (days;
inoculated mice 7 8 9 10 11 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 0 0 0 —

0 0 0 0.0 0 0




E7A 20nbel 2 gule] (34.0%) 71 AR e, 1x
1050k 2] olejul P er HFAZ AFFAAE
AE & 7988 Aasks] AAekd 297k F 19wHE]
(652) 7t Apgetgdeh. whezg] FhelA AbFA A
HE7) 7k 73 16,403,502 3 13,20+4. 094 = 3}
o] 7+ 4 = (p<C0. 05) (Table 2).
2. dWeoistE AA

A. culbertsonicl] Zd=d ntgz¢ Hz=AdE F4
A4 29 A&ol Ydz AFAE Atole] ©-2 o
uk o ofie] FaAslgow e FHldgz Az
A g FZ(vacwle)F IAF + Ygirh

3. Kolatu el HHE

Jb. HIEMIZO KEAMME M A culbertsoni
k8 1x10%eke] @ I1x10°=e] T wb$e] AFER F
Azt Axddz A4 xe] 42542 389t
2T A8 A EEHL 2 2440, 16%°]H 28, 9F
W Ix10tt=] 8 AFA7 AP TA 124754 14
Ao MEEAL 2 F 3.7540 21%% 4.76+0.42%
2 QzFH wlastd foeA Frhehed o (p<0. 09).
29, 54 2 109 A9 Ax=4.e A4 2,51+0.45%
o} 2.1440.30% 2 1.93+0.35% 34 W=7 v=
g FReld k. oGP 1x10°a] & FFAA AQT
Aol ATEHHL 1247 A 3.6500.43% % AET
3} vl mabe] FoshA o)A QgL (p<L0.08), 14
Ao AQ 4T AXFHL 5.47H0.50%= 7+
AT E 29 (p<0.05). 293H 5Y47AE
247} 2,423:0.32, 2.69+0.32%=2 WNEEF w3 T+
22 3 109 A 1.3240.38%% HE2TRe
H9atAl % AEEAE el o (p<0.05). =¥
T ART el A% Azt wE FY% Aol E
AW 4= A (Fig. 2, Table 3).

ko
3 S

percent
6
‘ ) mio®
13 LK\V\W 1o
| B e 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°(ED) A. culbertsoni tro-
phozoites.

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

Cytotoxicity (%)*** by

Time after inoculated trophozoites
inoculation 1% 10" 1x 10°
12 hrs 3.75+0. 21* 3. 65:20. 43%
1 day 4,76£0. 42% 5, 47+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 2.40+0. 10

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

LU, BEME FES(TBOI #4 xbodA(active
NK) M HE: 93y 1x10°718 & AEAD 44
FoA A E AZEA AA4E AYH At BHAZ
Afse HE2FA 27.17+1.93%, ol ek A& ¥
124 7+ o] 31.94+1.21%, 19 Ao 37.96£3. 212
HaEs wzstd oA 1A dEges (el
0.05), 29 5+ 59 A o) &= 77 28. 2632, 09% <} 28. 274
0.80%= HzF3} vlxd FF& 29z 104 A&
19.601+19. 04%2 =T vlasted SteetA wA
Vbt el (p< 0. 05) (Fig. 3, Table 4). Agarose petri
dishol A 347 B¢ Wikl q & = vt 34 Ao
AA X g E2F A 5.4410,26% Bev 1247 A
10.96+0.57%F 19 Ao 13,231 06% 22 W &1
s wlmsle] folEA Frherg o (p<0, 05). 29 A

percent
0

40

20~

10

Cont 12 hre 1 daye

10 daye

2 days & days

Fig. 3. Single cell cytotoxic activity against YAC-1
target cells in mice infected with 1x10° A.
culbertsoni trophozoites.

O TBC 74 dead conjugate
* p<0. 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 31941, 21% 38. 5243, 59¥ 1. 20+0. 19 ~ 10.96=0.57*
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<(0.05 versus control

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

ik Mean-+=SEM

parcent

(89 active Nk I

n \

A\
LS S
§ days

Cont 12 hre 1 day 2 daya

10 days

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

* p<.0, 05 wersus control

2 59 AelE 72k 7,9640.76, 7.3540.42% 2 9=
T FELE ZadE AFE 2gon, 109 Ade
4,53:20.44% 2 o 2T 5, 4410, 25%9) u) o] of
& &t o (Fig. 4, Table 4),

Ch RHUME i SH58 SF : Adayze
o 545 (Vmax)2 ) ZFe) = 6,37+0.25(x 102
& veer, 1247 Ald: 9,66+1. 67(x100) %
N&FH vl agke] §-9 64 (p<0.05) FAAtg = 19
Ao Vmaxz-e 10, 4820.56(x 100 = 744 %A vef
ek 2 F ghaste] 29 Ao 7,880, 46(x 107),
54 AMell= 7.8010.46(x10%), 109 selE 5. 50+
0.66(x10M 22 zF uaste] HEqd +2& B
At (Fig. 5, Table 5).

2 #Hd HEHEMROE 53 ; Ay Asdse
A &Te A 1,17:00.272.2 Vel on AAHQ Az
40 Fosdd 12472 A 2 14 A5 Q2T
sodlggt £Eo = 0,880,209} 0.79:0. 080] Q.o

1200

* I vmax I
1000
800

600

400

200

§

5 days

Cont

12 hra 1 day 2 days

10 days

Fig. 5. Vmax against YAC-1 target cells in mice
infected with 1x105 A. culberisoni tro-
phozoites,

* p<0. 05 versus control,

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

Time after Vmax ¥+ -
inoculation (x10% MRC***
12 hrs 9.66+1, 67* 0, 88+0. 29
1 day 10. 4820, 56% 0.79+£0. 08
2 days 7. 8820, 46 0.99-+0. 17
5 days 7.80+0. 24 1. 060, 17
10 days 5. 5010, 66 1, 15%0.11
Control 6.370. 25

1.1710.21

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

H, 59 Al 2 104 AldE 2slE #WHE nox
¢ 9kvk(Fig. 6, Table 5),
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Table 6. Correlation matrix among NK cell cytotoxicity, TBC, active NK cells, Vmax and MRC

NK cytotoxicity TBC Active NK Vmax MRC
NK cytotoxicity 1
~TBC 0.97 1
Active NK cells ‘ 0.9 0.94 1
Vmax ) 0.93 0.95 0,99 1
MRC -—0. 88 —0.80 —0.89 —0.87 1

TN s

\.\\v\\\‘\\' ¥ \3 K:@‘Sﬁiﬁ“
\\\‘ P\\\\ \\\i
l\\&\‘\‘“\:}\w\f \\\\\°

W \ )
N AN N
NN N \
S W \ \
AN \\\\_ N A
TR \\\\ A
AN \\&\i )
SN\
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Fig. 6. Maximal recycling capacity against YAC-1

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

A4 2 AEFH 50 A A=s g A
ANz 54%(Vmax), EHAZ A%, 4 A4
ANZ, Hd AcHs D AdLALY AT 729
AR[/AE AF BH, TAAE AR A A
Fo A EY Zele r=0.97, B4 AQAYA TS §
AAE AYS Fee r=0.942 £ AAAAE I}
g, 2252 Vmaxst &4 AAdAAE Fe = r=
0.99, #H4 AQ LA L} AQHA 29 AZEA 7h9)
AFFAE r=0.952 4 & FAAAE dgye
Aot AQ4AEY AXEY e A 4
A & wolA okt (Table 6).
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A. culbertsoni= AQ F7Ad Q2] EA 8 A4
3 opate § FRHE FE FYIE FE VAL F
3 Al Folek FF AHAE AW A4 =
P4 Fu g Jogict 483 9o (Curson and
Brown, 1976). ¢] W94 A{4 L ofu ute] o3 o}
il et g A 59 A 2oy Hgu-g
9 wtge] wel ZHe F2F 4TS It g9 4
Tr27t 9o (Curson et al.,, 1980; Ferrante and
Smith, 1984; 4 1989), A X A4 F9u4 F 5
o] wo] M 2E] AA QA T P A

Zgle] 8 5o] wol sHez s AFAA AdEA
%7 AL FE 22 ok AH(4, 1989; F 1990).

FddAze AAAA FAg THFTZelA uwt
ohjat FH 3 FIex dd ZA 3z (Deker et al.,
1981; Roder et al., 1981) 53] Apgel Al dletr]q
olv] AA4AMZs} F4HA v} o] EL ulo]# 2. 7
A AE D FF AL AdHd AR EHE ek
= Aoz e vh(Herberman et ol., 1975; Jondal
and Pross, 1975). AA4Al 29 why f-fo 3N
= obg FAEA 49 v deovt gE ATAE
THZF, BEZTF, A4z R 2474 :IL:v‘i-‘E}“]_
(Galli et al., 1982; Rumpold ez al., 1982) H=T4
o3 A o}3 o (heterogeneous subpopulation) 2.2 ¥
8, Ortaldo(1982)& = frllel i8] otk =8
71%5AY Al 25| 3 A F FAFE FEAS Uy
FozHd 5 FAdA Q42 AFg e
Aot 7t5A S AATRAT. oY E AdU4A R
1%L A G AYTA Axet T4 A xs)
2 AR J=T9 4% 2 P35 A%
(O’Brien et al., 1983), woFg HYuk-g, 3 Inter-
feron(IFN), Interleukin~2(IL-2), B cell growth
factor (BCGF), colony stimulating factor (CSF) & 7
£ lymphokine-2 44 (Kasahara et al., 1983) 3 ¥u}
obviel A FAR F7] A ¥4-& B =T A A
e 715¢ ot (Gary et al,, 1982) %59 W9
A 71Ae F28 o¢e gk (Warnner and Dennert,
1982). o] o] AAAA T FEFA AA el A
@744 (homeostasis) o) Dag 7123 Fi&
i dE Aoy dHAR 9,

AQ 4 £ ZAL I Fe el 54 AAH 2
woh RAR FA Fa s)de) Agdm gEd 2
AW A7 Henkart and Henkart(1982)e] o] & A £ =
A4 AN X Fgdeld. o AL Al
29 THETY FPoz3y Fad AXLFY A4
0] AR o)FFLoer 32 Re F=5 4oz
A g & olule] TAATE wAHAHoR HHF F
gty Ao, $W Al 7} Bradly and Bonavida
(1982)7} A gt Aoz xmet ¥ A9 o] o
3 A5 BAALE A AAvHE L4 A #y)
Aot F, AAd4A TG AQ LN L-F=4 FHA
298] 45 Agel o4 A 4A T 54 A (natural
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killer cytotoxic factor)7} A= Ax 4449 &4
of Feldet= et g8 dFAEL A LAz
A A L7k BANE Aol et FE 7 Fe] o
g 2tA dA, F D) EHAEE d4ttn 3
= wA 2) BHAALE g 24 3) EAA ZA
A dolAA g EAA X A FEE SEIE
FAE vz gles (Ulberg and Jondal, 1981),
Grimm and Bonavida(1979) &= o]®| 3 =4 714 < =2
A 8] v stA) agarosed o] 23 HA L AT 4
7 A} (single cell cytotoxicity)s] 2]8F THA £ Ags
(target binding capacity)s} 4] =} o 4 (active NK)
AMEE SAToEA Ad4Axe 24 54 JAdL
1 7-3}¢) 5. (Bradly and Bonavida, 1982), 3719 4
zd g4 ANRE gAD + 9= RAA T4
Vmaxd & A 4-3F (maximal recycling capacity)
+ FA%e P& A

ol F AAA4A L N B2 AT FFz
HALE A4k Fatsle Ads] dAd4 4
7 9% EAARZY Tz deAe LEFozql
A4 glod, ZAAEA FHdE FFL Mgt F
27} olze] HEH FHAoln FE AY GwiAql
calmoduline] 274 142 A 9= tunicamycin
o]t N-acetylglucosamine 5o Ad A Es} =A
A Zo FAEE GAE dA e 42 ¢4z 9
tt(Pohajdaz et al., 1984),

AAAALe] FFFA dE AFYHo] RmIe
w Toxoplasma sp., Trypanosoma sp., Babesia sp.
% Plasmodium sp. zt9 A A LA L9 A Z%AH 0|
Feiste Aoz BxEst 9 vp(Clark and Allison,
1974; Trichsman ef al., 1978; Hatcher and Kuhn,
1981).

Hatcher and Kuhn(1981a, b & 1982) ¥ Hatcher
et al.(1981)2 PI:PCZ HestAYW Trypanosoma
crugiZ ZFGAR v ALERE G2 AQ A xS}
A3k ) Aol T. cruzi®] epimastigotes} ¥y
ol E# 8% trypomastigoted A4 =7 @& wwd)
At o] @ AT Aol wp AdANTY AEH
A9 MEo 4ol W AY HAF A= ol A
A ) SErtel HE AFo] opr)H Gl o)d] W
AF% o] o] Fo3 32 gl ot (Penschow and Mackay,
1080; Hauser et al., 1982; Leung et al., 1982).

AQEAZ AE 40 49 Aol vt o
A AIEH =7t A FAAA xS Y=
virus £& 74 o A AxE AF Falde =7t
4 Rder AYHE AE F2, F virusd 24
2 Ve £ a-interferono]v} interleukin-2¢F 72
lymphokine-g #u]3le] Fge] FolP H9utE2 &
Aalete] 3F8] de] JFd 4L 9FE F 9L
Aoz F&519 ot (Herberman et al., 1981; Matheson
et al, 1981). =& =719 A3 (autoimmune disea-

02 g ke

se)el A Ri= AAH 2 o] zAo] AshelA A4
A A% Az AY= = FHA A5x 9L Aol
(Herberman and Ortaldo, 1981; Kato and Minagawa,
1981; Timonen ez al., 1981). ¢]& 3§ o = w) <A
% oF Z ¥ (non-malignant disease) o] = o] B2y
52 ghek(Welsh, 1980; Pross et al., 1982).

vt & A= A4 T FETel alelA i
HE = AQLANZ] AELELL A culbertsonit ¢
FAZEE W =z 3 AEE 2k whfad gk
¥ 1x10' 2 1X10%% A7 JFH F Ad4Axy
AEEQL] 2R E “Cr W& A g4 2 54 4
Ao s FAAE A¥ed ¥4 AdLAz o
Ad AP ATz 2 L dA vhete) 4
TEHY A5 E 24t A. culbertsoni 7+8 A=
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o dFE Ix10E AN AYTNAY A2
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T 2oH A Aedo] dE2TH vlastd
ol Holx g oz wfe ol A{F4H
ohull ut ZFed ol o] 8} AJ AR LY FFAF AT
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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
1Xx10° 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--3. 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 1x 105 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.

(Korean J, Paragit.,, 29(2):101-112, June 1992]



