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AEelgE vz o g YEAQBANAA Y AZFAT
pL B EROEL R R e
= d- 7 -8 £ 9
2 %74 BALB/c vh$-29 574 ‘ira}ﬂ AR ZE 24 Pzt P A2F LAY
(tGM-CSF, rIL-2, rIL-4, rIFN-p)oz 18 Azt wgAA #AgstA7lz a4 1x10° At

methyl-[®*H]-thymidinec 2 %A%

o AEE FRF] AEEAE

ﬁia‘i*”}i 1x100 A% 1001 8 §2 ¥ 18 A% S
37°C, 5% CO, §2&F571elA WA o2 43
s}aba} s nitrite A AbEke 243 9Q o}

100 14 % scintillation cocktail 2 mle]

rIL-2 40U/mlv} rIFN-; 100U/ml2 @434z A xEs d2F med 52 AE548& 14

ou 249 FEAAE EFAALH R
rIFN-y¢} 77k 23A7¢ = 2 J27laldl

ghelefl A IL-2¢] 93 &4+ ALFAE @A

Aoz AAALE FASHAAE o

ALENE
o3 ALY AELEAHL e
72 A # k. Nitrite 4 AFg:&
W AZEY FEo ved 9w, rIl-29 (IFN-y & % A4S

rIL-4% rGM-CSF, rIL-2 %
z3 dE

rIFN-y 9 rIL-4

29t

o nitrite A Aol Ex ZAo] JAHPgort ALEHL @keh ol @ AL wop fll-2 3
(FN-& 247 d502% dAAEE: BAHAA Aselzvzd ALS4¢ vehis ril-4
L AZELE JAAAE Aoz A5, nitrite FAFE ALFH BEA udHA ot

nitric oxider} A EF Z 7 1}29 FA &

o A 8=

Aoz A=,

Key words: Trichomonas vaginalis, macrophage, crude lymphokine, recombinant lymphokine,

nitrite

A =

PA A EE A gAY HAMAA 23 Al
FuiAA AGukela F5H¢ AEE dvtw 4

gk, & g4 A AAZ (antigen-presenting cell,
APC)z #FA8&31+, o8 modulatory protein(F enzy-
me, interleukin-1(IL-1), tumor necrosis factor
(TNF)E)& #udte] J=7 u3& 243+, =&
o] Y27 (IL-1, TNF, interferon—y(IFN-y))el
3 87 (receptor) = 7tA 3 glel o] FEIel
ukgalm @A s o ofe] W 44 (pathogen)ol &
Z 5 A Z (effector cell) & #-& &}t (Paul, 1989).

24 (%) 2l (crude lymphokine)e] =23
ul-o 2 o) A A L= Leishmania, Candida, Trypanoso-
ma cruzi, Rickettsia @ Legionellad] 9% 7+gel o
& Agsctz ¢34 9ch(Roitt et al., 1989). A E

arvhzol Al E HI51990)¢] =4 YLl
2 FASAN gAML FA A zEG DEL
agitzd da AEFY FrAczm Bad )
et

o] AFelAE AL viga B3 AAAZE o3
229 Az Ll (recombinant lymphokine) o

2 345 AA AEIHIATVad g AEZEHE B
A} 3 nitrite JAFE FA o] A ELEA L nitric
oxide YA 79 A& Lol A g ),

MHME U

1. 2EgBRLtA0] B Y
Ab-g-x] 754_3—:_;-45_3_1/]-*‘:_ ok el  ALX-¢) 7o)
N A B A Eed HY-0F2 whex 7 87
Zol g W4l %I%% % (strain) o] v} (A 5,
1990). A}-&= ¥ x &= Diamond(1968)2] TPS~1u] =] 2
Ao Aye gt ghe},

TP(Trypticase and Panmede) broth pH. 7.0 435ml
Bovine serum 50ml
TC medium 199(Difco) 15ml
Penicillin G 500, 000IU
Streptomycin 0.25g

2. ME2ZRL 22 HX|(labeling)
1x10* A Aeejzrrvtas 5ml TPS-1 wiAjd 3
o] 2 o7t wekg ¥ RPMI 1640 #]l 2] & A 4 3}e] 1X
1050 2 10% ool €14 & 843 2ml RPMI-TPS-1
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(RPMI ul)#] : TSP-1 =] =80: 1)o] 847 =,
100 ¢Ci methyl-[*H]~thymidine(specific activity 84Ci
/mmol, Amersham, UK)& 9z 37°C, 5% CC, g
TE2710l A 24470 v FEEF RPMI v A & Ful A4
Hato] EAA LR ALEslg ).
3. OtA EZH iAMEe 22
Abgd w9~ BALB/cE wlexrE A EET
ga] B PANF whfze BRIIAE WA Fab)
F o] 838t E4u =z RPMI = 10mlEs F9¢ 3=
AR G F SR ZE e - FO10% S
el 83 o] Eoj9lE RPMI wixl mlwd 5x10° 7}z
AMEE LFAA 100mm AAHE 742 Fepas =
AR A B & 247 F 37°C, 5% CC, &%
2ol A Wl oFah e, Fela® T Ex g Al
Z2% "7 37°Cx dl & RPMI wix) 2 A& ste] A A
g Eelxe AHAo] £& 4% rubber policeman
2. & o] ERRAALR AgEg o
4. BIZItel
a) 24 # xz7tel (crude lymphokine)2] A =
g xitele AzE A8 6~8 F1 BALB/c vl$-2
A uAE Aol A Lo F ALEFAE HEAT.
0.17 M Tris-NH,Cl 2t% 9 (pH 7.2)& A 7tste] A3
T& £33 A7 5 RPMI 1640 v] 7] & 2~3 3] A H 3 F,
RPMI w] =] mle 5x10° A2 A E£E F-§A7F con-
canavalin A [(Con A, Sigma, St. Louis, Missouri]&
5pg/mlz wixe] Y 5% CO, FFF27dA 24 4
7 W & dA R st AL FAGGS. &
Fol 0.45pm =78l AAAE FAALF dd 2
1/10, 1/100, 1/1,000 ¥ 1/10,0002.2 3] slo] 27
Y EId o7 AEaty v
b) A% & x7}el(recombinant lymphokine) %
FA
Ao AEq A2F HL7d o8 mouse Gra-
nulocyte-Macrophage Colony Stimulating Factor(r-
GM-CSF: 1,5x10" U/mg, Genzyme, Boston, Massa-
chusetts), mouse Interferon-;(rIFN-y: 4.5~9x10%
U/mg, Genzyme), mouse Interleukin-4(rIL-4:2x
10'U/mg, Genzyme) 2 human Interleukin-2(rIL-2:
2x10* U/ml, Lot. Y1008, KIST, Korea)sls rGM-
CSF& 10% S-dl o8 Aol 2 RPMI 1640 ] x| ml =
3,30,100 % 300 Ust Eel7/t= & 34t e rIL-2
= 10,40,80 2 200 Uz rIFN-y+&= 25,50,100 2 1,000
U, rIL-4% 2,20 2 100 U= 3 Hste] Ah&3hed o
AFE-3 Y 9}l W) E g4 23+ hamster anti-mouse-
IFN-; monoclonal antibody(Genzyme)$} rat anti-
mouse-IL-2 monoclonal antibody (CRI, Bedford, Mas-
sachusetts)glvh, " xZgldde]l A d FAZF 29
F5E IFN-y%E 5pg/ml 52, IL-2¢) dgaiAe
18 pg/ml Fe7t 555 348ke] Algalgl o),
5 HAMZEel &Mt

i)
=

gk B AL E 6x10505 A2e Pxatal
A%E 10% SuoF 4L g3l RPMI 1640
of ge] 37°C, 5% CC, @ &7l A 18
24 A 7 SAZRSG. rstdg ¥ &
dE7 7ol wkgAZ o
6. MESH =3

dZst & A fAAze RPMI wixz F W
A &3 & U-bottom microwell plates] well® 1x10°
e ) AR LS 100 619 10%9] S-efol A& =3
3t RPMI-TPS-1M{ A o] Hol7l= & zA A ot

o] 7)o *H-thymidinec 2 A5 AEanvtst
Az g AEszzvadd wge] 1001 HEF
1100 5 100 x19] RPMI-TPS-1 wj o] £3A# 4
b, 2 AFFol w3 3welld Agstgdc}. 37°C,
CC, T 57ell 4 18 A1z vl &t F plate® 400G
AA 10 E7E 9AE-23 F 100 plo) Y A& 2mle]
scintillation cocktail(Scinti-A XF, PACKARD, Do-
wners Grove, IL)o] ££ viald %7 wAl5-2 liquid
seintillation counter(PACKARD)® 243}y, =
ol 4} 2 (spontaneous release)-& microwell plate well
of 0.1mle} X% HFNE dx A=, 2
w2 (maximum release) & EX @ PFeo] 0.1% sod-
ium dodecyl sulfate® Q@& ¥ 9A5& F339ch
cpm of experimental
cpm of maximum

release-cpm of spontaneous release
release-cpm of spontaneous release
7. Nitrite Y42 &3

qAAEZe AZEAF nitrite A Abe] = EEA
orol ¥ 3.4} nitrite 92 standard Griess reaction(Hag-
eman and Seed, 1980; Lepoivre et al., 1989; Vince-
ndeau and Daulouede, 1991)9] W] o4& A3t
. 4 AT wellol A 33.3 x4 2} FH AL 3 well
ol 4 ol 100 pl & 7 ele] AP Ao dgiel. Griess
reagent: 1IN HClol| 479l 1.5% sulfanilamide(Sigma)
o ZF el =9l 0.15% N-(l1-naphthyl)ethylenediam-
ine dihydrochloride(Sigma)% %% 41¢] v 3}l ch,
FA% A8 100 plh Seigle A8 3o Griess reagent
600 12 gl 3087 el wrSA7 F ELISA
plateZ &7 ELISA A (Titertek, North Ryde,
NSW) & Atgsle] =14 540 nmel A F433e 23
ok EETAE e sl A@tel sodium
nitrite& 20, 30, 40, 50, 75, 100 2 150 ;Mo] =z 5
& F EEEFgE 489

Cytotoxicity (%)=

%100

48 43

1. M=g 2ZE3e sz OE A MHES
Mzsd
A A A 2% rGM-CSF 3,30,100 2 300 U/mlz. 3+



A3t 2 & =
2 Fxo o
ula) W
AlA 5 34
1—7-_1_;!_\;}

=

ru}o i

§i

A|

oL

3tA]

O

fol s #AT S glodet
XA et (Table 1, Fig. 1).

ARG o 40U/mlel A 48.5% %
L e B3 200U/mle] mrelAE
6.3% 2 %% AME5He 29 ch(Table 1,
rIFN-79] 7% 100 U/mlell A Al 542

M EEA L 24.4,30.8, 25.4 ¢ 23.2%

o 27l

rll-2& o

Fig. 2).

44.5% = o

2F3Y & Az AL Vel 2 25 U/mlel 4] 17.1

%, 1,000U/mlel A 23.9%=2 %
(Table 1, Fig. 3). rIL-4% ol A A T 9}

*E

e ARe

vheby) of

W 2U/mlell A& Al £E540] 38.2%0°) g = 20 U/mledl
4 23.9%% $& & 24l (Table |,
2. HHEMEl X =E EEIIUCE EHEAZI

HAHZES NESY

fzdt dxstele W e BE ALE

]

24 AL e 2R YA

20:12 JAAE v§E A4S

rIFN-y 2 rIL-2% HsbejA A 2% o

[}
uE

Fig. 4.

% golu
10 : 1l A

w 2T vl
g APFd AxRF4He] AwbH oz FrHA
rGM-CSFe] dEA2)ol A 52,4% o] qxl Al 54 0]

RS

W 7b7b 63.0% 2 86.3%% rIFN-—% @&# mch
fIL-2% Y99S w AxE4o] o Z7slo, rIL-4

Table 1. Cytotoxicity of macrophages activated
by various concentration of recombi-
nant lymphokine against T. vaginalis

Macrophages Cytotoxicityi NO,~
treated with Mean+S.D(%) ((:ell\l/iéll%hr
Medium 40.9+2.03 10.8
1/10 crude lymphokine 75.1+4.1 15.7
1/100 crude lymphokine 37.6+4.65 5.0
GM-CSF 3U 24.4+0. 81 3.8
30U 30.8+2.99 11
100U 25.410.64 12
300U 23.21+4.59 15
1L-2 10U 40.7+41.27 30.5
40U 48,513, 48 24.3
80U 38.2+1.81 1.1
2000 6.3+0.42 —
IFN-y 25U 17.1£3.68 13.7
50U 36.8+4.74 22.6
100U 44,5+3. 32 33.4
1, 000U 23.9+1.77 25.6
IL-4 2U 38.214.63 25.8
20U 23.924-1.63 4.2
100U 27.3+2.47 7. 5

100 1.

* The ratio of effector cells to target cells was
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control

X} 0.1 crude L.
€.0! crude L.
CH~-CSF 3 unit

[
o
]

GH—CSF $0 unit
GM—C3F 100 unit

BUOEBOEB

GM-CSF 300 unit

Cytotoxicity(%)
o
(=}
1

40

20 -

<//2/;

[=]
1
22

Fig. 1. Cytotoxicity of macrophages activated by
rGM-CSF against T. vaginalis.

control
B 0.t cruas L.
%4 0.01 crude L.

1L-2 20 unit
® 80 - IL-2 40 unit
= . IL-2 60 unit
-
:g B8 IL-2 200 unit
S
2 60
&
40
20
o -

Fig. 2. Cytotoxicity of macrophages activated by
rIL-2 against T. vaginalis.

BoU/mD%E A7MRE =l & 22.9%% ¥okeh(Table
2).

rIL-2 59 A EE5AL 8l.0%E dz2FhRe ¢t
¥gtovt rIl-4 4 rIFN-y& H7tdl & = 272} 38.4%
W 34.7%2 FaEYch rIl-4 G5 Az
20.9%= w$ ez, rGM-CSF, rIL-2 2 rIFN-y
of rIL-4% AH7ANZ S #Hee 4249 miAdel Az
EA 52.4%, 81.0%, 88.8%0°] w3 22.9%, 38.4%,
14.5%2 A x540] o] 7tas 9o,
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control

0.1 crude L,

0.01 crude L.
PZA 1FN-v 25 unit
IFN—r 50 unit
IFN-r 100 unit
IFN-r 1,000 unijt

80

i
—

Cytotoxici ty(%)
[=]
[=]
1

40

20 -

Fig. 3. Cytotoxicity of macrophages activated by
rIEN-y against T, vaginalis.

control

Y 0.1 crude 1.
& 00 - 0.0¢ Crude L.
5 Z 1.-4 2 unit
B IL-4 20 unit
,5, ] -4 100 unit
¢ 60
>

40

20 //

Fig. 4. Cytotoxicity of macrophages activated by
rIL-4 against T. vaginalis.

rIFN-y2 A A 25 243472 88.8%Z iz
T R B AEEAL Hgow, rIL-2 2 rIFN-;
kel Bz S gFEog Hrslyg S delv tix
THrh & AEFAYE Hol vt Fal9 Hzstel g Wl g
39 & o 34.7%2 Al EEA 0] 3txstg oh(Table 2).

3. rIL-2%} rIFN-,°| E&0f M2 HNEEN

rIL-2 9 rIFN-y 7t7ke) A £ 54 & 56.3%, 48.5%
2 dzE v ssd ot o] F dxstel e EREY
S AL 1847 Fof 28.0%9] *& AELEAHLT AH
. o7le] rfGM-CSF& #713l9 & = 42, 1% =2 A%

Table 2. Cytotoxicity of recombinant lymphokine-
activated macrophages against 7. vaginalis

Macrophages 77CyAt-o toxicity

treated with Mean+S.D. (%)
Medium 75.84:1.48
1/10 Crude lymphokine 90.1+2.33
GM-CSF 52.4+1.27
GM-CSF+1L-2 86.31-1.68
GM-CSF+IL-4 22.911.2
GM-CSF+IFN-¢ 63.0:10.92
IL-2 81.0%5.57
IL-24-1L-4 38.442.52
IL-2+4+IFN-~y 34.710.42
IL-4 20.9+2.55
IL-4+41FN-y 14,512.5
IFN-y 88.8+4.3

* The ratio of effector cells to target cells was 20:1.

* The concentrations of GM-CSF, IL-2, IL-4 and
IFN-y were 100 U/ml, 40 U/ml, 30 U/ml and
50 U/ml, respectively.

Table 3. Cytotoxicity of macrophages activated
by combined recombinant lymphokine
against 7. vaginalis

Cytotoxicity (%) no,-
Macrophages _ (Mean+S.D.) ( M/IZOS
treated with #
6hr 18hr  cells/18hr)
Medium 9.2+1.9 51.4+3.15 12.5
IL-24-IFN-y 3.9+0.5 28.0:+1.93 25.8
IL-2+IFN-r 11.9£4.3 42.1%1.55 15.8
+GM-CSF
IL-24+IFN-r 4.3+0.4 27.313.36 9.1
+I1L-4
IL-24-IFN-y 9.0+2.3 36.8+1.78 2.5
+1L-4+GM-CSF
1L-2 15.6+1.2 56.3%1.47 13.8
IFN 19.4+0.5 48.5+2.76 24.3

* The ratio of effector cells to target cells was 10:1.
el %3

A Zr e, rIL-49 Hrse rIL-2 9
rIFN-y £ el 28 AZ 5] JaF& vAA gz
ol 7]ell ©hA] rGM-CSFE A7lsled A X540 o
k7t Z7 H k. & rGM-CSFi+= rIL-2 9 rIFN-»
o Eitel g A EEAHE F/AZA G (Table 3).

rIL-2 2 rIFN-yo] Egell & A2 FAH S
MEEA] vhglovt ubE 18 A7 F =dv 4 #%
oAl wEl YE9 Fr METEA v ot E AYFE
o] nl8] ztisEe] dPen AAR P59 FI 24
Hol wA Stotraa AZEH wrgo] E F o
Z2F, EA8 AEdzvawt 28 F, IFNy2 &



Table 4. Effect of lymphokine activated macro-
phages on the proliferation of T.

vaginalis
Macrophages No. of T. vaginalis
control M 3.2x10*
rIFN-; M 3.3x 10*
rIFN-y+rIL-2 M 2. l><104

* Lymphoklne activated macrophages were cocul-
tured with T. vaginalis for 18 hours. T. vagi-
nalis from each wells were transferred into
TPS-1 medium and incubated for 48 hours.

A8 F, rIL-2¢+ rIFN-r= &3sbed 3H4 504
AFE 479 7 welld] Folgs AEdzuvdas
PS-1 w) o wiAe] Yz 2z Mt F 2 5%
=489¢ W rIL-2¢¢ IFN-;2 & @ste] 34544

172 2F(3.2x10Y), rIFN-yo 2 i}/‘jg}x]ﬂ +
(3 X109 w3 Fam F@IX10HE &

9 ch(Table 4).

4, =X BIIEIIL MESY
ZA gE7 fA 2 1/10, 1/100, 1/1,000, 1/10,
000 =4l g Wrsted ALEHE SRR A
A E 13.7%% *e AZEAL wel wkm (/1034
Boll A 75.1%2 A EEHeo] A Zrst 1/100,
1/1,000 2 1/10, 000 3] 4 A o] A = 22} 37.6%, 32.7%
2 33.4%% N Z2F(40.9%)8 vk ¢zt e e wg
. 23 JEAAY HY H¥o] ALEHE v
WER] Lolr szt rIL-2 @ rIFN-yo] o8 oA 7
FAE 1/1008 34 =3 o Lkels 25°C 2%
SAAA 3 BEAD F AR ALEAE
anti-IL-2% 718 A% 12.6%9 *& A LE4HL 1}
ehfl wkdl anti-IFN-y & 371 & “ﬂ°ﬂ = 32.4%% =

=

r‘l e

;:O

Table 5. Effect of various concentration of crude
lymphokine and anti-lymphokine antibody
on the cytotoxicity of macrophages against
T. vaginalis

Macrophages (')ytcrjtorxicity(%A); NO,~

treated with Mean+S.D. (#I\edl{i?i(éhr)
Medium 40.9+2.03 10.8
Crude lymphokine(CL) 13.7+3.75 0.87
1/10 CL 75.1+4. 1 15.7
1/100 CL 37.61+4.65 5.0
1/1,000 CL 32.74+2.33 8.3
1/100 CL 33.413.46 14.5
1/100CL+anti-IFN-y  382.4+2.71 31.6
1/100CL+anti-1L-2 12.6+1.90 20.1

* The ratio of effector cells to target cells was
10: 1.
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A DEIQY 37.6% wlal %7k s
5).
5. Nitrite M A2

A2 9 o2l Az gxsiedes ubgaAzl 4
AL 2FolA NOy~ %& =339t IFN-; 3
riL-4 Ztzte 2 ZASA 7 RAA T AL ALEY
%7 nitrite 4 Abgko] vl & ¥} 32 rIFN~y 100 U/mlej)
A 44.5%9 MEZEHE BEL o nitritel 33.4uM
S+ 293, rll-4 2U/mlol A A £E40] 38.2%9 &
= nitrite 25.8 pMo] v}, rGM-CSF] # £ 2 x5}
e o] F HE S E nitrite = F/HE Yo A%
20 wesA gz rIL-261 4 & rIL-298(10, 40,
80,200 U/mD) ¢ &7t el we} 30.5, 24.3, 1.1 xM
2 Zasds AzE4s) ud s = gghek(Table 1).

rIL-2 3 rIFN-y & &3ele] oA 2E 4327
W AEZEAL A4 PEsele d5oz AP
o Bt dgtovt nitrite YAeE rIL-2 2 IFN-;
ol A zzhe] 13.8puM B 24.3pMw] W3 F & £}
A% ERYE 9 25.8,ME Z515 9l cH(Table 5). =
v AEefar vt £4.2 o5 g cH(Table 4).

ZAFENNY AS 75.1%9] EL ALEHL w
AH 1/10 B Ao A nitriteF-& 15.7 MG 2 A L=
el 33.4%% " 1/10,000 314 Bl A 14.5 M A x
543 nitrite g Ao A4 AT ¢ Ao
(Table 5).

= 3L F(Table

i =

HEZ7ld o F4sd A EE o9 FHo
ABEFE FoAY FAE JARdn ¢¥x Qv
(Bout et al., 1981; Oliver et al., 1989; Hughes et
al., 1987; %, 1990). WAAMELE &304 7 &
Aed A Al EF HEAAF IFN-yE 714 F 454 o)
2l e A 9l =) (Roitt et al., 1989), Belosevic et al.
(1988) 2 Leishmania tropica major Z¥gol glo] Al
IFN-y d5c2+s 7|45 AN &4 4 1;}7}
sl GM-CSF, IL-2, IL-4%3 #2 ZZAA&
WAMESE FAHHAA g dANANAY 7&‘5%
Leishmania tropica majors AwiAzicts &gl
Golden and Tarleton(1991)2 Trypanosoma cruzi)
ol A 2] (1000U)2] IFN-y 5o 2% 7lge
ko= A7k & ¢ o L7k (eytokine-rich supernatant)
of IFN-7& #Hztetd = A gol FA= s stg o
=3k Belosevic et al.,(1990) & T H = Fola Fuls
= IL-2% IFN-rsl &4 oA A L7V Leishmania tro-
pica majors Fol&v] £ A (cofactor) 2 Ll
IL-2 g5 9.5% IFN-y& 7139 e dg A Tﬁ’"]
7t ets ghe, IFN—2 A A28 w$A7e
IL-20) & AEg F7HAZ b2 atdch, g Wahl
et al.(1988)& A 29 7| %<l Giardia lamblias A
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v 4] 7] = v
skl ot

o] Ag ol A% rIL-2 40 U/mle} rIFN-; 100 U/mle=
dHon dAALE FYHAZ S = A zuc
F7t 2L AL5A4 L Yo dadE o A Ee
A Bupesd ¥E2 2012 & AFJAdx rll-2,
tIFN-; 2% H2]F5 rIL-2 2 {GM-CSF &3 2
FolAd dzrc 2o 549 nygo. 2yl rIL-2¢
tIFN-; & 344 dAAZE ZARA4E A&
HE AZERE mot sydv|Ados A
dzgact ¢o dzEygcds 95 71 2T
olu} trE AP T vi&]l W gasle] slglen, o
1%-2 TPS-1 wiAo] = 48 A7k Fol B2 ely
Z3e w8 %% T HeE 4 el Ax 54
Hovt FAE dAEE
rlL-2 9 rIFN -r e ii}
7)1% 2E 314—,:_‘/}/“7} 3
s8I ALz D& xﬂi%/‘é% vHek
ZEe]l Wb 6 A F Aﬂf&i" ¥ dAsdd
Zbsh vl =etA o] FelA AZEAo] wtol rIl-2
R rlFN-y2 #43td A2
BAlgtA Y e oW mediator&
of F4& A E Aoz Yz ol
Yoz Aol ga ok & Zlo|rt,

718 % bl A IL-4el & @43kd o 44 2
Aol de A Be oyt Qvt. Leishmania 7+ 4
ol 2lo] Scott et al.(1989)2 AL A ol A
IL-47} 7t ¢ AA7 =0 F83tctxw &9, Lehn
et al.(1989)% QA HAAMzE IL4 % [FN=2 &
& Aslshd PN @59 ¢ Leishmania 4-8¢ 2t
Al dA A Ee] IL-4% A4 ¥z IFN-
e A A8bd 8 Leishmania 282 742 A 7] A
et stg k. T cruzi 7-lol] oA WA A XS
amastigote s 79N 7] 7) 2447k Ao IL-48 A 34
Aed 4% 5% &A% v trypomastigote® 3+
A7 gtdel dAsA devhz g Eu (Wirth e
al., 1988), Golden and Tarleton(1991)% 7. cruzi
trypomastigotee] wla] & AL B sty o] 4
ol A = rIL—47} GRoRE uaA B ALY E

IFN-7, IL-2 glol® <dolvA $Eects

=

_l_.u

r1o£r}2.~é

-r‘ miZ of
—{}'
32
32
oy

o ok i rfo
_>.l..\,40_)\'_,

>'G r‘ln.

golel & Az o x7te ¢GM-CSF, rIL-2 9
rIFN- 7‘)‘4’ l‘i}*] e W AL AL 7haA ﬂl‘:—nﬂ o}
o029 Aol rll-4o] o3t %xﬂf WA A A

25Ae oW AU A FA ok @ Ao
2 ded e Agd ANGe W He Alw

AE 29l xA HzIkele] o A Ho *ﬂié‘r*o‘
of Fo.3x ool Al rIL-29} rIFN-yol of & gh4]
2 FAE A davkelel ook o A4
rIL-2¢] HH% S =F A= xﬂiiﬂ 1/3 A5 =
Zh=A 7 o rIL—zf A AEF IRV
W3] AZ 54 L el e glol Fad "z

A7+ el b, rfIFN-y7b dl A A 22 24 314 )
o golA] ole] THe) Pxalel F A5 etm o
# A 7l (Roitt et al., 1989) A—u}gyﬂ o] AgelA
+ anti-IFN- TE rIFN-7 & ZaAZE A= A X5
Aol ol glel Foze APelAE rIFN-yof

ol gf i

W = oE FAE Tdsd -S4 AY anti-
IFN-r2 22 ¥ A47% 433 HFAAFN-+

anti~-IFN-7 complex) & ] A&+ Wi 5& A A rIFN
78] 48& FAdAk G Aot

A% HAAMEE oe] g4y TNF(tumor nec-
rosis factor), 44 =EE A& %ﬂ/\}%(oxygen or
nitrogen intermediate) & ¥ulslel A xu =T AL
8b g4 dE AAGT Aol ¥4HA /J\D}(James,
1991). rIFN~yol 93] ZA & A A Zoll A ¥4] 5
¥+ nitric oxide® L-arginine®] #gt ¥-9¢] Fol gl
2 49 A (terminal guanido nitrogen atom)2] Abzle]
93 citrulline?t &7 34 5 ) (James and Hibbs,
1990) NO+&= NC; v NOy 2 H3s =g oleld &3¢
AEe 2o R NCo &g dohd F 3. NO9
28 (metabolic effect) & Fof Al ZolA wo] T3¢
ol A ZW A (intracellular iron)3 Z g sle] 2 9
Z4 847 2 (iron-dependent enzyme pathway)E
k3] U}D% (James and Hibbs, 1990; Liew and Cox,
1991) A A A 24| (electron transport chain)®] %3¢
A 1 (complex 1) &ga I (complex 1)S &3
A5 A4 mitochondrial respiration& A A7l
3+, =3 NO¥= DNA FA4el #estE ribonucleo-
tide reductase® QA A 7] =9, o)A Fgatd o)A
Az AEFAAA (cytostatlc).@r AXEHE e
t}ar g} (James, 1991). Al E ol AAdstE QEq
Toxoplasma gondii(Adams et al., 1990) R L. tropica
major (Green et al., 1989; Liew et al., 1990) ¢} A £
utell 7| 43l 9% Trypanosoma musculi(Vincendeau
and Daulouede, 1991)el 4 IFN-y2 #4314 71 w4l
e A= 24
=3 NO7}
s A

A 7}, S, mansoni schistosomuleol
dixztgl oz FA3A7 d2A Tl A FE
ADEe A4 = gddAd Fad 48E
B aE gl
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4 orobx gkEv] IFN-pgke] NOp™ @ HoCy W3l 3
o] st HyOp¢t NOy & AA3le A = (pathway)e
A2 &3 Aels] IFN-re} TNF-a/f, IFN-a//rs}
LPS+ NQg~ W&ol 9ol 3 gtz ool

ojul Aol iz MAME g o] A2 P2
Jhelol o A== HAAEF NCy- & WE3he o

= el rTFN-y¢b rll-del A& A 254 7 NC,-
A Algro]l njElE gl rGM~CSF 2 rIL-20]Al+& A=
=45 NOy AAsd Au4L At ril-,
rIFN-; 747 98k NOy nep 5 @zstale 53
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Cytotoxicity of lymphokine activated peritoneal macrophages

against Trichomonas vaginalis

Kyong Yoon, Jae-Sook Ryu and Duk-Young Min
Department of Parasitology, College of Medicin
Hanyang University, Seoul 133-791, Korea

Trichomonas vaginalis is a parasitic flagellate in the urogenital tract of human. Innate cytoto-
xicity of macrophages against T. waginalis has been recognized, but any report on the cytotoxicity
of lymphokine-activated macrophages to T. vaginalis is not yet available. The present study aimed
to elucidate the lymphokine-activated cell mediated cytotoxic effect against T. vaginalis by mouse
peritoneal macrophages. Cytotoxicity was measured by counting the release of *H-thymidine from
prelabeled protozoa, and tested in U-bottom microtiter plates. Nitrite concentration in culture
supernatants was measured by standard Griess reaction.

The results obtained are as follows:

1. The cytotoxicity of macrophages was increased by addition of rIL-2 or rIFN-7.

2. Cytotoxicity of macrophages was reduced by addition of rIL-4 to tGM-CSF, rIL-2 or rIFN-7.

3. Crude lymphokine mixed with anti-IL-2 decreased the cytotoxity of macrophages.

4. In case of macrophages cultured with rIFN-7 or rIL~4, the concentration of nitrite was related
with cytotoxity of macrophages against 7. vaginalis, but the cytotoxicity of macrophages cultured
with rIL-2 and rIFN-y was decreased in spite of its high production of nitrite.

From the results obtained, it is assumed that rIL-2 and rIFN-y enhance the cytotoxicity of
macrophages while rIL—4 inhibits the cytotoxicity against T. vaginalis, and that the production of
nitrite does not relate with the cytotoxicity of macrophages, but nitric oxide may play a role as
an inhibitory factor on the proliferation of T. vaginalis.
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