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Naegleria fowleri 7+43 wh-$-220]] 9l¢] 4] interleukin-2 A4

4T Y7 olyE

FAF, AFS A I
dAdeE slstojst A1 g SetEy % Aol e

BEE: 4 oluluby 299 S ofr)sh Naegleria fowleri® Ale&ol] mek 1 x 1047)
oblEt FdW ATTI 1 x 1054 olviuk doks YEZOZ o] WG TE ] Eo]
mitogen?! phytohemagglutinin(PHA) 3} £o]3}8)e] N. Jowleri lysatesZ. 2}F38le] T X z9
interleukin-2 AAATE ST T YL 70 o}3 o ojarsrr = A A3}, N fowleri
ofui} gk 1 x 10570 HBFoANY =t Apubge 72.2%927 1 x 109) HEFd)4 e
Thi AP 14.3% At =¥ L2 JHAES HEF 7. 14, 2495 2AQ Ay yE %
14dAole 5 AT 2FelM Jz2a vlasied IL-29] 4aje] 4ojaA) Frdges HF F
249 Ael= T AYT ZFolA] AL F 1497 Hole Frletd e daTst wwste] §-981)
AAHALA. WAAEY T P T olyde) WEL AH) uat Ym T 9§ Thy-1.2+ T, L3T4+
T. Ly?* T A %= N. fowleri obin} ojofsd 1 x 1057 BETAN AE 3 744 Q2T vz
e {23tA Folsdn A F 14YAY 24AA = Az HlaEle] {215k Aolsl glad
ok oleinl doFy 1 x 1090E FEAR AYEL Az Az Al N2T} v 25l frof
& o)z} gledeh. WIAMEW T A9 DNAS 28 fAxs A% F AYTE 2R HAE F
74A < S phase #3o] 717 o] FrlElgod NE £ 14u 244A ol = 2o H]Bedi=
FrelatA S7taled glade}. olAbe) AntE ZTgsie] 2 o, N, fowlerig A& 7lgos Yy
= DS opulnt oy 1 x 1040 PETF 1 x 1054 J2Zo= tHee] AEAL o,
AE F 798 AFe] 128 Wiz BT Aoy Pede] N. fowleri 7+ 2] woy7[ 2}
LR Agete HoR A7 ofdlul HE F 140 AHe gugoes 2sz)e] u)x
A 129 YA5Ho] Wl QA Aoz Yzhert w3t L2 AdeHo T Ax9] ofn x5
9 SV R T AL o3 49 HEAE 3 YAHA) g Zleg vyt

M OB

44 obdlvtAd =t o (primary amoebic
meningoencephalitis) 2] <913 Z}4 |7} Derrick
(1948)¢ 48l 2z glen g4 Boluntq
Naegleria 43} Acanthamoeba Zro] 4=w}x]ej 2] )
A 9522 @ ge(Carter, 1968).

uh$-2 BIZE N fowlens Az AL q
Aol xje} 2o Aub] elwuly) Srubyge sl
= A2 @37 F oofuuly Subu]qd wpagx)
dHE %59 AYA Hdu-g (Ferrante and
Thong, 1979: Curson et al, 1980; Rowan-Kelly

<A 19939 79 29, £AAYS 79 319
YA 8 H A}

etal, 1980)5 Al Ew7jA Hegut-go iz B
<+ A77F AY=e] $kowi(Curson et al, 1980:
Ferrante and Srnith, 1984), 93 242 2uZ
ol A mE w9~ YZEE FAFA o] ol
T4 94544 ¢= 3 oH(Diamanstein et al.,
1981" Selkirk etal, 1981: Hay etal, 1985).

Ferrante and Smith(1984)= N. fowleri lysates
7} T AX mitogensl-& Rushgoed #Yesk
(1987)% N. fowleri Z}dol| &%t M EojA44 =@
Bhge) AP APoA T AE 7159 Ast2 wa
Righ: =3

A Interleukin-2(IL~2)= A5l T Q=74
A A 15,420 dalton®) gzl 24 1337)
o oflieAte 2 AR 9lr}(Morgan et al.
1976). IL-29] g2 AT A EZ4 gl
°h2} v}& lymphokines] AL AIel= ol
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= slo] ApdabalAlEe] BA3 3 BAXY E3,
=) oj= B3 g tumor necrosis factor
(INF) ¥ interferon-12] 44-& 4479 292
A =g FeIFtc) (Farrar et al, 1982:
Svedersky et al, 1984).

IL-2% A-f-Agelelnl Aol AA=AE-S et
v} lymphokine?] AAAQ ALHTE
lymphokineo] 3|4 T2 G4 FAA ofwlul A
7o) FeJste]eta st oh(Ferrante, 1991). =
§ Phytohaemagglutinin(PHA) 2 5% Q1 4 2
G Eeye ek TNF-oF 245 AT oA
o] =ATE AFale] ofwlulE Foliz AL A}
o] N. fowleri zrsdell4|2] lymphokine] A4S
A Apekd vt (Ferrante, 1991). Suzuki et al.(1984)
& Toxoplasma gondiiZ 7FH A7 apg- o] A
interferon-az} T gondii Z¥ede] 2% == %
A QA e giela st

oeo] 8% AdAR ATdAAE BESTH

A% BAE 7D 9l lymphokinegel e
A7} Ha sl o) FeiA: gleat F2 A
29} BAE AFeld T =T AR WAL -
oo gt T vEE ARtk mEpA P AT
A N. fowleri 749 vh$-29) IL-29] YA =S
Hasty wAAE T =79 ofdEs A= 2
olo] BAFE T AES o}y 2L AHTA 4
Aol o5k npy oz FFsgich.

N

1. HEESE
A% 6-8 % C3H/HeN wh$28 3= 3437)
%9 A2 AANA Frel T Yo
2 AbgsigA ors Fraglel Ay el AT

2. XgAigotndtel Hiet
Naegleria_fowleri ITMAP 359% 37°C 5% CO,
31282 7] (NAPCO, Portland, Oregon) ) < A
CGVSH| A (Willaert, 1975)8 AHg-sle] FHHo R
A el kst

3. KAigolndlel HE

o8-~ A& gr}t secobarbital 0.06 mgs #7F
Wa FApste) vt A7) Foopdllwl doFEE 5
QA EFAA L2F u7 g Bol=e
REAZch AY 2T AYAdedE vz
wolra HME3tgdch. obulvl HFF 2047A A
ohgst AE7)7HE FASAL, vhEaTt A EE
Apral Aol Hzale] AR wejo] wix]el el
wWjofslo] oluu} GoFss) QTR B WAFH =
Awge Bt AEF oeb ohene A
8o] 20% Wel, 70%7t HEZ ofwnl <k

HE5E AAY F 4 1 x 1090, 1 x 10574
o] olwiju} <dkd& HFAA T2 HFAS. N
fowleri AEo] o3 vigas) BEA 2 HzA

WEe 79, 149, 249 E el BT

4. Naegleria fowleri lysate2] H|Z=

wie}x] olelu} oJoks& RPMI 1640 7] 1= (o]
& RPMI 2-ebabla) 2 2-33] A3 F 25% ¥
7] 2 opujjul <doFdg HFAl7iz 4°C, 20,000
g2 247+ ¥4 A F AEdakg Hsted 0.2
pm pore size?] membrane filter= o Faled AR
shgrh, @A Pk Lowry ef al(1951)9) Wy
ol Jstd 24Tk

5. oA HIFE BEF 2

aloers RNZEFE 7Y, 149, 24 FHAAND F
wAe Aoz AEete] 10% SHof ¥4, L-
glutamine(2 mM/ml). penicillin(100 unit/ml)
2 streptomycin(100 pg/ml), 10 mM HEPES(N-
[(2-Hydroxy ethyl piperazine-N)-(2-ethane
sulfonic acid)])E 84170 RPMI 1640 #=
(RPMI &A1) A) & B AAE Pfdg TETF o
3 eolo  Ficoll-Hypaque(Phamarcia Fine
Chemicals Ltd., Piscataway, NJ) £dol| F3 &}
500 g2 3087 dAAA G ES Aty
spectra mesh(30 pm) 3 < =sted g Ao A
£t

6 Crude interleukin-2 A
WA FEF 25N (1 x 1064 2/ml)$ 24 well
plate(Nunc, Vangard, Neptune, NJ)ef] 100 ul¥
nz% PHAS} So] shdel N fowleri lysated 7t
7y 20 pg/ml, 10 pg/mle) ¥== AR F 37
C 5% CO, #x8L7dA FoHoz 4847k W
ofsbeltt. wlokE ArEAE st AT H 0.
2 um membrane filter(Gelman Science, MDZ o

3o} IL-2 Aol AHEstt

7. Interleukin-2 &2t

IL-2 A=k Gillis et al(1978)2] microassay #
Wl wel SAstgc ¥R JET weptEdE
oul 4oz 3)43}e] 96 well U bottomed
microtiter plate(Costar, U.S.A.)ell 100 (¥ ¢
=] RPMI 2hdufz]o] 5 x 1044 %/ml2 CTLL-2
LT B5AA 100 wH2 do] 37°C 5% CO,
gl o)) wleFsigdet. CTLL-2 AlE< 10
units/mle] ©h¢~ recombinant IL-2(rIL-2,
Collaborative Research, U.S.A)% 2~
mercaptoethanol 105 M-& RPMI sk ej=] o 37}
shel uwjok 39 RPMI 1640 Eshiwj2 23
AAsedch, vl 244z F 0.1 mCi/mle] SH-



TdR(Amersham, England)-& 10 ul¥ 2z} wells]
Hrbsted vhA 6417 B Welsich o % Al
& 7] (Titertek, U.S.A.) 2 glass fiber filter(Flow
Lab, USA)e ALE FH447 Ao Axg
¥ scintillation cocktail (xylene 1,000 ml, popop
0.1 g ppo 5 ¢ 49 2 mle] &31A7 liquid
scintillation counterE A}-&3d}e] Wlals2 =A)g
Ak, IL-28 A=) 93t vhie fl-28 A4
shadch.

8. H|& THZ2| ofMzZsl ZF

Johnstone and Thorpe(1982)¢] w2 o]&-s}
of T PF=F=rg& Fsedcl. Nylon fiber(3
denier, 1.5 inchi, type 200)& 0.2 N
hydrochloric acide] 1087} §2 F =842 4%
st Azskglet. 2 ml FAR7le] 1.2 ml 571
¥ %% nylone fiber (.12 gm& W& & 5% S
obgHo] X35 RPMI 1640 A Z Yol Ex}A]7)
. 0.5 ml WAL F-fol FAA o] P thA)
#A] 0.5 mbg Hrlsted 37°CollA] 3087 wiorst
ek, 2% eiAE 139 1 miY 3-4 mlg A
of Wel T Y=+§ #2355}, Citrate buffer
(250 mM sucrose, 40 mM trisodium citrate; pH
7.6) 200 plef] T Y=FE Epslw 1.8 mlo) &
4 A(Trypsin 15 mg, stock solution 500 mil)-&
A7beta 1087 A-&olM Egstelct. 1.5 mle
44 B(Trypsin inhibitor 250 mg, Ribonuclease A
50 mg, Stock solution 500 ml)-& Hr}slm chA
1087 E2HA, "AFe2 1.5 me 49 C
(Perpidium iodide 208 mg, Spermine
tetrahydrochoride 500 mg, Stock solution 500
ml)-& Hrtska E¢39d. Stock solution(pH
7.4)8 AH#EL 34 mM Trisodium citrate, 0.1%
(v/v) Nonidet P40, 1.5 mM Spermine
tetrahydrochloride, Tris .05 mM=Z A 23}gc},
FACS(Fluorescent activated cell sorter: Beckton
Dickinson, Sunnyvile, CA, U.S.A.)& o] 83}
DNA 7] #8¢ 234350

9. pioisiata ool o3t A= ofy B

ok WA PEPE Q14 G388 (pH 7.4) )
2 x 105/ml2 FAEE 2{A7 &, Y=g

o 50 ul(1 x 105742 A E)s} 5 ul FITC-
conjugated monoclonal antibody (anti-mouse Thy-
1.2, anti-mouse L3T4, anti-mouse Ly2, Serva
Feinbiochemica, Germany)e} 7}7t &8s oo
dF AL 47CollA 3087 WAoo 2F
TE #Fgdez 28 A 1% (w/v)
paraformaldehyde® 34 3}e] 4°Celld] B89
o "HET oY B4 A F 2447 ol
FACSZ w-Asn).
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HEF F FIEGAC AYD obFe yspe
green filter(515~550 nm #}  F3A4 75%) ¢ Al
R e g 7z=eder consort 30 computer
program (Becton-Dickinson Immunocytometry
System, Sunnyvile, CA, U.S5.A.)& <] &35}e]
histogram AtellAq A Pz7of gk BEge A
ket

E- R

1. N. fowleri ¥Zol| 2[5t ajSae| Alarg

N. fowlert olvlu} ok¥ 1 x 10408 AEA 7
b Al 2 E 204704 14.3% %}, &
H N fowleri olvjlul deky 1 x 1057012 A4
7 vhe29] AbES HEF 20974 72.2%9.2
o HETY chtae Aldelal ggtrh(Fig 1)

2. N. fowleri HFo| o[ nppac| g4 U
CEES N

otuflEt BAY 1 x 1057H %;*%;—-E AEF 7494
9] vh$9] Sky Jﬂ—i -2 mhgad] &
HellA 3 xS + figen 29 4e
dshe %1% v}°»~°1 szmw 4 AFA 22
A& T AT HEA YFAE d¥E
°1LH°% cavs A ol Wt Aat ofwu} o
FHE BAY 2 YWD AF T 14YA 2k
T 50% ool WA BEHE Rk 2
el W g7 e FANE A wge
Bolor WYzts AAdsch Helea wse
FA ASAE BEHAUAD GFAE AolelA B
o opiivl GokRel A 5T F 2494
He vhias dide] AR $¥4E Bgle
e ;Liq"" gel A 717 glslth. ¥z

trophozoltes, 1x10*

Survival rata {3}
w
=

trophozoltes, 1x10°

8 18 12 14 16 18 28
post-inoculation day

Fig. 1. Mortality of mice inoculated with N.
Jowleri trophozoites.
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o Qy-g s W ol APy AEH
A wghes] MzAY G ERAAE 93ATE
22E 4 A

ofoiul ek 1 x 1004 WER AF F 74
At dre] A4A BEAE ngod 9
Sk 274 9 HelzAE faTs FUsuc,
AFF 1A A3 wheash ojelul 9y
x 1054 AEEH ul2w pde vhos 9
Serold fikez AFAEI oA =
Aruold F4 AZAE Aol 2 opru} Joo]
AW mas BT S A AET 24dAe)
hesz gz Fdsdos AW ok
ol odopd e BBY F D KU Y EH TR
A ZAEE 2L S gt T AT
oblut AE T 7AlE AFAA e AAA
zaez 239, obldt 43 F L4dACIE
wlgabdel SEHL YeiE oheawt ez A
Z F aAele dobde ohhaF Fadz Al
Hsede,

3. H|& M Zo| interleukin2 A4MES3
Crude IL-22] Az u|Se|5+iq] PHAS 7
et 20 pg/mio] 00w Sol A8l N. fowleri
ysates] A =L 10 pg/mlolgleh. 0-2 44
£ v~ 1IL-29] standard curveo] F3te] £ A
oA Az 1L-29 4AEA oL AFA
cpmtel P fL-22] units Fitaied AFs)
g}, W= v]A4 el PHAZ A7 IL-29] A
Aeke 118,24 + 23.70 unit/mlo}glon Sol3t
ez ATe 29 YL 95.84 + 20.65
unit/mlo] e
osilu} ogoks 1 x 10570 % 1 x 1094 AFT
A 79# PHAS N. fowlerilysatesZ. A=3t9<
u wl#ke] IL-2 AAee gz fol #o|rt
Asict.

A& T 1497 PHAS} N. fowlerilysates® A=
g -2 2 F AYT =FelA daT vlast
o $relshA Zraschp < 0.05).

HE & 247 0= PHAR AFE 1 x 1054
AZE E 1 x 10070 FFTTNA ugAES 12
Age fega vastel felsd Panie
= N. fowleri lysates2 233 1 x 1050 AEF
%1 x 109 AETANS L2 AgRe BT
7} vlmsle] §2&A stasigoed £ ALl
o1 o= BAT & YATHP < 0.05) (Table
1.

4. H|EMEH T ME ofde HE

Thy-1.2* T MZEZ2| b|&: N. fowlerie] 3%
L offaed AFALD F 74, 14Y, 2444l
Thy-1.2+ TAES] A4 64 J=Fo A w5
& &AsHFig 2). AF F 744, AzT
Thy-1.2+ TAZS] ¥l8& 32.95 + 1.13%%2#
1 x 1057 HEFNA w]&2 40.40 £ 1.07%%
1 x 104 gEFe vEE 36.72 = 2.24%=
1 x 10570 HEZANA Az} vlzste] 23
A ZAstdk(p < 0.05). BEF 14959 =
7o wlgL 33.71 + 2.33%9en 1 x 1057
HEFANAE 29.83 £ 1.81%H2w 1 x 104 A
FF = 30.08 = 2.24% 2 thETL 33.71 £
2.33%<)} wlmate] Aozl gledeh. ATF 249A
o] =] WEL 30.94 = 2.45%9d°n 1 x
10570 A E22 v]4-2 33.48 £ 2.25%He 1
x 1040 MEFL 33.76 + 1.72%=2 =73
waate] A 3 Aelr) At

L3T4+ T M=$2| H|8: FEF 7449 d=
9] L3T4+ THZS »)&-2 22,18 £ 2.27%%2
1 x 10578 AFFelA v]$-2 27.90 = 1.30%
Lor 1 x 104 AFTY W& 23.56 = 1.23%
2,1 x 105 AEFeld da:Tat vastd

Table 1. IL-2 production of spleen cells treated with PHA, N. fowler! lysates in mice inoculated with N.

Jowleri trophozoites
Exp. No. o IL-2 (unit/ml)
Mitogen Exp.
group animal 7 days 14 days 24 days
PHA 1 x 10 30 163.06 + 31.78 33.57 £ 8.53* 63.66 + 9.57*
1 x 104 30 91.78 £ 14.80 30.44 = 10.52* 60.75 4+ 8.96*
Control 30 118.24 + 23.70
N. fowleri 1 x 105 30 86.88 + 14.86 25.57 -+ 6.28* 27.58 £ 5.95*
lysates 1 x 104 30 59.55 + 11.32 19.95 + 2.48* 46.78 + 6.79*
Control 30 95.84 + 20.65

Mean + S.E. *P < 0.05 versus control



(%) 42y L e control
" a0 —o— trophozoltes, 1x10*
—o— trophozoltes, 1x10°

38

36

34

32 -

30

o4

. . .
10 20 30
post-inoculation day

Fig. 2. The ratio of Thy 1,2+ T cells to spleen
lymphocytes in mice inoculated with N. fowleri
trophozoites.

9)slA Frlslga-2 o & gk p < 0.05). of
dul HAF F 4L =T ul&-E 21,57 +
2.18%%.20 1 x 109K gellA 21.20 £ 2.
08%9en 1 x 104 ZdTdAE 20.63 =
1.36%2 a2 ztel 21.57 = 2.18%<} v
ste] f27F el gk AE F 249 o
7Y ¥$2 20.72 = 0.86%%12™ 1 x 1057)
AF oAM= 21.58 = 1.31%. 1 x 10¢ AETF
< 23.48 = 1.10% =2 d=77} vFsle] 94 #
218k #pelrt A=l (Fig. 3).

Ly2t T MIE+2| Hl%tﬁE: Zd—%& & 74 o

272 Ly2+ TAZS nlgL 11 = 1.21%%
Lov 1 x 1057 %ﬂi—'&oﬂzﬂ H1 -2 18.92 +
0.59%92ew 1 x 1040 AFT9 ¥]&2 15.88
+ 1.06%=2 1 x 1057) AFEFA dz=F3) v
3oy fo|5tA FrkEtdohp < 0.05). HE F
14504 dZTelx o) W& 13.49 + 0.83% 0>

*

EL e N« B »---. control
(%) -——o— trophozoites, 1x10*
26 —o— trophozoltes, 1x10°
24 i\
22 - @
1 ‘: ........
T 4
T T 1
¢] 10 20 30

post-inoculation day

Fig. 3. The ratio of L3T4+ T cells to spleen
lymphocytes in mice inoculated with N. fowleri
trophozoites.
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o 1 x 1050 HZTeldE 11.75 £ 1.95%, 1
x 10470 HEFAE 12.07 £ 0.77%= 27
3 wlasie] Holrb gl HE F 249A 9 o
Ze] uEL 12.68 + 0.68%% o9 1 x 1057H
HEFNA 12.27 £ 0.95%, 1 x 10¢ FE
13.83 + 0.96%2 tzT3} v]as}e] ‘IT—’]“\} x}
¢17} Y5k (Fig. 4).

L3T4+ T/Ly2+ T M=ZESe| H|E: HF F 74
A, @] L3T4T THE/Ly2+ THEY Hl§L
1570192, 1 x 105 AFTE 1.48. 1 x
10070 AZ2FeA 9] v 1.48F whxTol A8
Ly2+ TAZS] 27}7} L3T4+ TA| ¥ Z7lut) =
g g olddch AT F 1494, d2FY A
2 1.59929, 1 x 10570 AEFel4= 1.80.
1 x 104] AFFelAE 1,718}, o}sllu} Hx
F 24dA9) iAo v]E-2 1.63e19.e™, 1 x
1057 HETollAe] v]&2 176, 1 % 10470 H=E
el el vlge 1,702 Jehgdo}l(Fig. 5).

5. HIZ T Mx2| ofMd|®3} H|E
Table 24| B wlel o] 1 x 1057 HEr
2] & EEL HEF 747 10.41 = 1.42%%e
HAF F 14949 5 FHL 6.20 = 0.77%49x
ZHE: 5 24dAe) e 4.89 £ 0.45%% AL &
Tdale} 1444 d=Fe] S B 3.42 +
0.24%, 3.02 £ 0.26%<} vlwsle] H-2l8tA 2}

ol7b Sl & & et 1 X 1041 HE2elA
AF F 1A S 2L 6.91 £ 0.89%% 2
o AF F 1448 5.31 £ 0.44%. BF F 4

AME 4.22 £ 0.24%= repgol, HE & 249
Ao d=Te) S BF e 2.82 £ 0.21%1 1
x 1057 HEF 1 x 1090 AFF BFelA A
FF 7Y, 149, 24dFe) =z ol ulEled {2
A kst (p < 0.05).

09 weaes ®---- control

(%) ——n— trophozoites, 1x10*
18 4 —o— trophozoites, 1x10°
16
14 1
12

T T T T 1
10 20 , 30

post-Inoculation day

Fig. 4. The ratio of Ly2+ T cells to spleen
lymphocytes in mice inoculated with N. fowleri
trophozoites.
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..... &+ control
1.9+ —o— trophozoltes, 1x10*
o —0— trophozoltes, 1x10°
w 4
2 18
1.7
16
1.5 1
¥
T T 1
0 10 20 30

post-inoculation day

Fig. 5. The ratio of L3T4+ T/Ly2+* T cells to spleen
lymmphocytes in mice inoculated with N. fowleri
trophozoites.

LAY

£ QA7 e FA 22 ZAE vigez N
JowleriZ A}3go] 20% HEE oleiu} gy ]
x 1000 AFET AFE 0% Wel7t 9E8 o}
wul Qg 1 x 105 AFTLE vyl FHE
F 79, 149, 249942 o] F AYT R
xi HE F T4AE ofvint el 2F s
o] Rehql AV, HEF 14YAF oA
Al Al HE F 4dAE FEF 32V
Aeg Fusgry. A AzbEiE 1L-29] 444
9} o]o) FoiElE T HZF ol Haslw,
=3 Sphase T A X2 232 v]gg PSR
H N. fowleri 9l &k A FL] T A2 o}
Axs} AeZ st AEZAGe) Fodsls 8
ALE F T Axe IL-2 A5 7 o] Hoist
& Az 3 WIlE FAsAT

ik 2 F AP AgAAA AL
WE -2 A4 4 T AXS ol x3 S35 T A
¥ o} RAe) w3l AYgon Frl e P
stk N fowlerie] 7 2E w7 F3) 4
o AR B FAAE vBa FHRAAAE

AWl AR £84 FHHEdE desle AL
2 ofe]A old](Martinez et al, 1973), ¥ 314de]
ok3l zpf-af Folvulel Acanthamoeba castellanis)
A v Foel 29ARE o FATE B2
Yo JAEAAE Edsh} 2 o]4E Aol x|
Aew BeA ok, 2 Hel A4 U
et e delt 1 ol me| Adal
o, stebd N. fouleri 4% F 264 4ol
Al A castellaniE ZEARL e} 2L
H2E AR Aem Azwe. eke] FUue
F1 ¥ AEAA weigont ezrlel &
7o oldgoz Qd) o o)yl X9 Fee
AR %z HEH JEF 47N AEY
Aeg Az

T Axe As T QEF A2l B AxrL} 1)
JzT LS B4 PAo2 Hgdz4-3 Jehy
v lymphokinee] 8- wi7fsles Zloz deiA
st B3 L2 wQe) AT IL-lelehe
lymphocyte-activating factor (LAF)7} ZA|std
Th] A XA ¥ulEw] o] 27 o IL-27]
A= CDET Axe] FA H L3} Jojun
CD4A+ AlZ2] 7%% autocrine mechanisme]| 2]
3 FalEs AR delx glr). o|Ydx IL-2%
AR 24 e G4sEHE FAALERE U5
o)A Ad4ME AL vieldl: large granular
lymphocyte(LGL)7t gl2v o] E-& IL-29 2}3) =}
o] =Hl F4, HAsEe] 2 lymphokined
H)El= A2 484 2ok (Oppenheim et al.,
1987). 53| CD4t/CD8t Al®2] u]go] FHc}slA
EFYE 1L-29 Aol AAEHE sloz delA
9)=dl (Oppenheim et al, 1987), A5Foll &l
Trypanosormna cruzis} zre] 7red FAI7]E Role
Aol I-2 AAde] JAFH= A2 HuEAG
(Tarleton, 1991). =3} 2 Age|A] ofpeilu} AF
F b9 uAA EedlA] 129 A T3
L3T4* T Al E2] zhiglo] IL-20] Ao Zhi-=9]
=d o]#¥ A= WA ES} G UAS FN)
Bt T PEFo wodr)gFe] Ass= old IL-2
AN 2L BAe] AAEF ARty Yz},
IL-2 BAAZZ}E 2HdA] F23F o]+ s Reed

1r£

T

:N"

re r_hl tle 52

Table 2. S phase fraction of splenic T cells in mice inoculated with N. fowleri trophozoites

Exp. No. of 5 fraction of T cells (%0)
Exp.
group animal 7 days 14 days 24 days
1 x 105 34 10.41 + 1.42% 6.20 + 0.77* 4.89 + 0.45*
1 x 104 34 6.91 + 0.89% 5.31 + 0.44* 4.22 + 0.24*
Control 34 3.42 + 0.24 3.02 £ 0.26 2,82 £ 0.21

Mean + S.E. *P < 0.05 versus control
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=Abstract=

Interleukin-2 production and alteration of T cell subsets in mice
infected with Naegleria_fowlert

Chuhl-Joo Lyu, Chu-Og Shin and Kyung-il Im*

Department of Parasitology & Institute of Tropical Medicine College of Medicine, Yonsel University,
Seoul 120-752, Korea

Naegleria fowleri is the cause of primary amoebiec meningoencephalitis in man. IL-2
levels after stimulation of T lymphocytes by PHA or N. Jowleri lysates, the amounts of T
lymphocyte subsets and the blastogenic responses of T lymphocytes in mice after infected
with pathogenic N. fowleri were studied comparing between two study groups, one 1 x 104 °
trophozoites inoculated mice and the other 1 x 105 trophozoites inoculated mice. All
experimental samples were obtained on the day 7, 14 and 24 after inoculation. The mice
Inoculaled with 1 x 104 trophozoites showed a 14.3% mortality rate, and 72.2% in the
mice inoculated with 1 x 105 trophozoites. The IL-2 levels on day 14 of two experimental
groups were significantly decreased as compared with the control group. Thy 1.2+ T cells in
the total spleen lymphocytes of 1 x 105 trophozoites inoculated group on day 7 were
significantly increased compared with the control group. There was no significant
difference between 1 X 10% trophozoites inoculated group and the control group. L3T4+ T
cells and Ly2+ T cells in the total spleen lymphocytes of 1 X 105 trophozoites inoculated
group on day 7 were significantly increased compared with the control group. The DNA 8§
fraction of T cells in the spleen of 1 x 105 trophozoites inoculated group was significantly
increased on day 7. The amount of 8 fractions of DNA were sequentially decreased on day
14 and 24, but they were also significantly increased compared with the control group. The
results obtained in the experiments indicats that cell mediated immunity after N. fowleri
infection acts on very important host's protection immunity around the 7th day after
infection. IL-2 level was much suppressed on day 14 which resulted from the exhaustion of
host immune response. It was observed that the level of IL-2 production ability and the
amounts of T lymphoeytes subsets and the blastogenic responses of T lymphocytes were
not well correlated during the observation period.

Key words: Naegleria fowleri, interleukin-2, T cell subset, T cell blastogenesis
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