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Interferon-y ool )3t Toxoplasma 734 wh$-2-9]
T AlE o} W3}

oledal - vhojal - Alelg
T A )4 ey

29k Toxoplasma 7t vl gle|4] interferon-y(IFN-9 Fo A|7]of| ©}2 T 4| E o}5 ¥
23S fB3Hcl. T gondii®] BeverleyFE QA4 b (vhgiadd oF 100772 #AE)4
recombinant mouse IFN-y(s}- 8-~} 5 x 104 units) & 7t 49%/294, 7 29:4/73dd, 2
dd/7EF 24, A9F 29/4%U0 22 Felq ohg, o|F 479 vjA HEF T AE o}y =g
£ i 134 45 Fo A EF SAE o] 43t flow cytometry2 EAF5c), Thy-1, 2 AX
(FA T AE) = 34 1538 il 2534 7P ZHeloo, gz vlef IFN-1E 24 2
AR/ == FEU/FAEF 24 FoATeAA F23A Fr1sidch. L3T4 A Z (helper/inducer
T A=) = FoF Aelrl gglodd, Ly-2 A|Z (cytotoxic/suppressor T 4| ¥) = IFN-y FofA] 7
4 257K = Az fAstg e 329 3, 4F¢le BT Fastgrh, L3T4/Ly-2 AE ¥
2 29 1§ olF % aslided, IFN-yE 4 294/749d == ZdU/A9F 29 T4
oA F-o)EA FrkEkseh o]ihe] dMes Bol Toxoplasma 444 vhf-2ef IFN-y Fo4] &
2 T AL o}¥o] A Aelz s EFglon, IFN-yF 79 AF FoiA] o% A Axhs ¢
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Toxoplasma gondiix= A A AR o5 Bxs1 §]
ox) 53 Bolo] e de 6302 AFE v
Zad A% FI4 WY FIH] e AFFE
714%2) Selok. T gondii Z9E re L
A FEA A RS veEER A ZaAg
‘i‘l"ﬂ‘%‘}%ﬂ] Aell7t ol= AReA F2 ZAA FH
92 (Hooper et al, 1982), HZe)= FHA =
o A Y # (acquired immunodeficiency syndrome;
ADS) RAkolA Fakshs o) AIZHe] 23 o
gk F4lo] g Fois . ¢)le)(Centers for Disease
Control, U.S.A., 1986).

T. gondii 7t Z7)ell= AZo)NA DEuk-go]
288 Aow deA glon, ol WY SAPL
2 A9y A9uhg, diAAE o)Fda, HE
AR 5o ol &=e] sivh =3 &= HE
T FH AdSe] W g} dAET HAE

cE=EAS 10939 19 69, $AAAS 19 269
g Aa}

o] f-5le] T Y+ ol3 H "] % T H=ETE A
FHoZ FAste] o]F2 W "‘ AE 2hag 2
g & A Hel d= °4:1"7‘P—'°] o3 H wate]
t} (Jones et al, 1987; Yano et al., 1987; Goyal
et al., 1989; Gazzinelli et al, 1991 and 1992,
Khan et al., 1991).

F Habae doga MY dAdu-d-& 24
T 4 9]+ interferon-gamma (IFN-p o] 3k <+
7t obA Fofoint ulolz] A Al o)L AlHA,
AEA 2 434 AdF A5 A"z g
(Herberman, 1985; Schellekens, 1989).
Toxoplasma 7} vh-ol| IFN-y $ofA] AE7]
7ol A FriE gl Fl9]en (McCabe et
al, 1984), TFN-el g AEF 34 FoA T
gondiiel ¥ Mol Zyis(gvim g}
(Suzuki et al, 1988). AF7}x] Toxoplasma 7
A PRS- IFN-pE 45 22 shshowAe =4
FAg F oolol tiF AR £FE AL wE 9
2} (McCabe et al., 1984; Hofflin and Rem-
ington, 1987; Suzuki et al, 1990), IFN-12] Fo
ol W2 M Wrlee] WEE T AxE o3 A
B 5302 AR dF= Folrr] 35}



2 A= IFN-y o] A|7)d. u}2& T gondii 3t
d 522 T AZ o}y HEE AFHoz 54
3te] T gondii 713 wh-$2uel glelA] [FN-y7} 4l
sihd AQubge] A& <d% 2 IFN-p2] A4
Fo A7 At £ 978 Yt

Mz gl gy

1. AH M=

) AHESE: 452 s FadA £
ot A% 17~20 g9 AF 6~T7F ¢
BALB/c »}-%-~% AMgstot

2) A2k Cytokine recombinant mouse
interferon-y(Genzyme, U.SA.) S AHLalgled, <
AEF A fluorescein isothiocyanate (FITC) -
conjugated mouse monoclonal antibody to mouse
Thy-1,2(®A T A%; Caltag, U.S.A), FITC-
conjugated rat monoclonal antibody to mouse Ly-2
(cytotoxic/suppressor T A %; Caltag, USA) %
phycoerytherin (PE) -conjugated rat monoclonal
antibody to mouse L3T4 (helper/inducer T #|X%;
Caltag, US.A) & AM&3t4it.

3) Toxoplasma gondii F: vh-2 = T
gondii®] BeverleyF& AHg-#}3it).

2, Ay gy
1) T gondiie] Z+: T gondii?] ¥ »~EZ 344
717 859 wh$-~o] ¥ AL TFAoz AHEF
& A2 Aled4(0.85% NaCl) 5 mlE #H7}, v
Hza g (.2 m(AA2E < 1007108 b=
Bz 3, A9AA ARl AREsld

2) AEzel N FN-1| 3o A7) 9 Fojsf

£ McCabe et al.(1984) = Suzuki et al.(1990)
o B3g Fzsidct AYEEL FN-yE 73
A @ AETH FNFITL2 2A 7-E313
oo}, dE2Fe ohA] A4 vhee] K22 Aty
0.2 miztE F41% W3gA=TH T gondiis)
Beverley7& #9447 Addzvos EFstirt
FN-p7o] F& IFN-y2 ot 5 X 104 units¥
Rz Fosiglen, IFN-] Fof A7]4] oz}
NTeE A EREch §, 1¥L PN~y 3t
d 4493/294el, 2w 7 29A/AEdel, 3
T2 AEY/AEF 2o, 472 9T 29/4Y
ol Feidlgr) &4 FHI vk E Z7t 3uiE] 4
W5 18], 45 F<t AP

3 dHIFAMEe 2al: wheao) wigE FAHo
2 A&3}e] petridishel] &3 F RPMI 1640 H}=]
o) (GIBCO, US.A) & Yol 60-mesh stainless sieve
2 24% ohg, 0.17 MTris-0. 16M NH,CL(pH 7,
22 HE7& AAsc} ¥AAHELE RPMI 1640
Wiz 2 35 A3 ¥ typan blued AP o2 95%

ol AEY A% AY AR&3tlch

4) T Ma ot Z4: PBS(pH 7.6) % v|AAE
2] %71 2 x 107/ml=e THE g 3702 A13TA,
B 2 Qe Z4z}k 50 w¥ EFstch, A% Adl
+ FITC-conjugated mouse monoclonal antibody to
mouse Thy-1,2F, A3 Bel= FITC-conjugated
rat monoclonal antibody to mouse Ly-2¢} PE-
conjugated rat monoclonal antibody to mouse L3T4
E 77 10 W HoF F £k, Ad# Cd
= HAET FAE A=A w4t 7R Ad
BL £°C, iaolA 4587 WHgA7 F PBSE
4°C, 250 x g& 587 AAAHs). AFAE
AAZ ¥ PBS 1 mlg #Hrlste] wWE F{YE
fluorescence acti-vated cell sorter (FACStar, Becton
Dickinson, U.S.A) S ¢]435te] T AX o}3L 24
a3l

b) 4 AM2l: 439 AAS HE + BF WA
M + 8D)22 ZANHL A AAL A
4] (analysis of variance; ANOVA) & 5} o},

REEL

1. Thy-1,2 M (& T Mx)
vzt =272 Thy-1,2 A %= 30 + 4~38 +
3% Wegden, ZAd=T(12 + 4~37 + 4%)
< 7l 15 olF ] ZAidle [ 25 A
ol Fh3aich, IFN-yE 749 2d31/3td 4 &
ok 27(23 + 3~38 + 4%) % FIdQ/ARF
296 gt 37(23 + 3~40 + 3%)e Zdd
7 9 4713 = 2~36 = 3%) el ®s) Hs8)
A 27 stged, AN EZE, 17 =2 4F Aleld

T Felgt #Zelr} glgivt (Table 1),

2. L3T4 M| (helper/inducer T M|if)

W7t 2o L3T4 AEE 21 £ 3~26 =
5% WHAZ, ZE9d=F(17 + 4~26 + 3%)>
724 1588 $7F Fasig et ¥AdoxEn
e FHol= glgded, FN-yFoF(14+ 2~29
+ 3%) = +3 Aeolr} gl (Table 2),

3, Ly-2AM| = (cytotoxic/suppressor T A|Z)
vzt 2T Ly-2 A= 11 £ 3~15 +

3% WegRen, AANET(11 + 2~18 + 4%)

< A9 257 e vRdNE2Td FAEk et
724 35 4FelE Frkelge =3 IFN-yo T
(8 £ 2~15 + 3%)-2 Ztd 2F7A| = =T
7} fraksted ey, 3 3508 4Fedle 25 I
(p < 0.05) (Table 3).

4, L3T4/Ly-2 ME d|&
AR =79 L3T4/Ly-2 A ¥v]$F& 1,.008=



Table 1. Percentage of Thy-1,2 cells (total T cells) of splenocytes in Toxoplasma gondii-infected mice after

IFN-yinjection?

Week U.C. I.C. Group 1 Group 2 Group 3 Group 4
0 36 + 49 36 £ 4 27 £ 4 38+4- 36 £ 4 36 +3
1 38+3 37+ 4 23+ 4 31 3 40 £ 4 256+ 4
2 30 + 4 12 £ 4 25+ 3 3312 23 £ 4 13+ 2
3 37 + 4 19 + 3 17 £ 5 30L£2 28 £ 3 20+ 5
4 315 22+ 4 17 £ 4 23+3 25+ 4 23+ 4

a) Each mouse infected with 100 cysts of Beverley strain of T. gondii, and injected intraperitoneally with 5
x 10% units of IFN-y every other day for a total of two injections. U.C., uninfected control; I.C., T.
gondit-infected control; Group 1, two doses of IFN-y on days 4 and 2 before infection; Group 2, two
doses of IFN-y on days 2 and 0 before infection; Group 3, two doses of IFN-y on days 0 and 2 after
infection; Group 4, two doses of IFN-yon days 2 and 4 after infection.

b) Mean + standard deviation of 3 mice.

Table 2. Percentage of L3T4 cells (helper/inducer T cells) of splenocytes in Toxoplasma gondii-infected

mice after IFN-y injection

Week U.C. I.C. Group 1 Group 2 Group 3 Group 4
0 26+ 5 26 £ 3 20+ 4 28 £ 4 25+ 3 26 + 3
1 27+ 4 21£5 17 £ 2 25+ 2 28 + 4 29+ 3
2 26+ 5 21+ 4 22 + 2 22 + 2 19+3 18 £ 3
3 21+ 3 22+ 3 18+ 4 16 +3 20+ 2 154
4 24 + 2 17 + 4 14 + 2 15+ 2 19 + 4 16 + 3

Table 3, Percentage of Ly-2 cells (cytotoxic/suppressor T cells) of splenocytes in Toxoplasma gondii-

infected mice after IFN-y injection

Week u.C. IL.C. Group 1 Group 2 Group 3 Group 4
0 15+ 3 15+ 3 12+ 2 13+ 2 15+2 15+ 3
1 12 £2 11+2 11 +2 12 4+ 2 13+ 3 14 + 2
2 11+ 3 12+ 2 12 = 2 13+ 3 10 + 2 11+ 2
3 12 + 3 18 + 4 11+3 10+ 2 13+ 4 12 + 3
4 132 16 + 3 10+ 2 8+2 11+3 14 + 2

AT A%, ¥FFdE=EL2 1.17~1. 74T
1.34) ¥ 9% T gondii 7+94 L3T4/Ly-2 A%
vl -go] At IFN-yFoF& ¥lRZA 2%
(0.97~1.77 3 37(0.99~1.63) & Zdti=F
2 47 (0.94~1.08) =l Hlsﬂ frsHA FotslHth
(Fig. 1).
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Interferone: 44ts1e AL T8} TejseA

Aol wet FN-o, IFN-f ¥ IFN-y= /34,
2 F IFN-y= 8led 232412} (mitogen) 2
Aol 23t T XA AFE= Ao 3
A9 27 37} 9. McCabe et al. (1984)2 5
x 103 =& 5 X 104 units®} IFN-y& Ad 714
22 28 ®ejAl T gondii 34 whg~9] AE 7
Zro] feletAl SrbE ks dtgen, Suzuk et
al. (1990) & Toxoplasma®] ¥3& vte2o] 5 x
105 units®] IFN-yE A4l 7b4 o2 63 F4]
B EN} 9l olg8d Aae IFN-yF4 23
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Fig. 1. L3T4/Ly-2 cell ratio of splenocytes in
Toxoplasma gondii-infected mice after IFN-y
injection in case that T cell ratio of infected
control sets 1.00. Each symbol represents the
mean of 3 mice.

Fedl A=A dech £ AgelA IFN-p)
Fogk 4 Fof 7)7h& McCabe et al(1984) =
Suzuki et al.(1990)8] X 3E 7|&E2o = slgod,
123} 47& T gondii 14 o)A} o] F e IFN-1E
B Foslg o) 29 372 b Ao IFN-y
S Fojsle] Fdol 3 IFN-1] A4l <38k
szl shgch, =3 FddzTe 3y 15~
20ede 2wyl F9lou, IFN-1ESFe 2%
Azsigen d3ater Zwg Bakge wolF]
&9kt

T. gondii 794 S35 B3 3t o)z 4
Eoj7)A Bl AAA] feduls-S Yoy, iy &
712 AlEoAA Hedub-e] ule] o] ufg
Z8% 9L & Aow A o Axd)
A AAukg2 T AE o 8ol x Ahx) £ (killer cell),
ApA AL ¥ (natural killer cell), @] Al =
o] Fod3rE e HY ZhAg © Azwy 7% A
&3] HrElr] e o) % AEEE 2gAdoen
Asol sl ol W% AHY. FHE sdEFq
Ax £9 shlge] E7gd wet T AlZ o139
A EAo] JleslA He] Wr)AL ol
o 8714 717} o] TR olel] E A7} B
3] A= glch, T AE 13 phenotypes F
o we} o cieFale] AlRte] Wz P CDS,
CD4, CD§ T HXE Eo|, mLxol& Thy-1,
L3T4, Lyt-2, Lyt-3 So] &A)sh= Aoz <z
gloh (&=l A E5h3], 1991).

T. gondii 7} A] v]ae] A 8 AE 5= 3~4
v, = 308 S7)8be (Jones et al., 1986),
AA T A=E 2 helper/inducer T AT 7}4%c)
i #edvh(Goyal et al., 1989; McLeod et al.,
1989; Gazzinelli et al., 1992). £ A% |4 Thy-

1,2 AlZ= 3 15 o] F3E zhisle ohE
253 dAstgm, FN-yFoiF F 173 478
AdhEzsh S0 275} 3L FAT A
o] ¥of T gondii 7t %o IFN-y& FoiA
AA T A B FL2 HFAE vy} s
v L3T4 MEs 74e 3, 45 %7 Zasiged
AAH ez vZdddzda} F3 So]EF woelx
el Goyal et al.(1989) U Gazzinelli et al.
(1992) &) A A=} Alelslgic),

Cytotoxic/suppressor T #¥= A2 & 7%
2 7b AZSHAZS JANEE o] 2T 5
¢l+= phenotype® T gondii 39 F A7)& 49
ETY-E suppressor T A £} 4 2 FEXe| =
7hel DAg WA glebn she) .o (Jones et al.,
1987; Yano et al. 1987; Goyal et al, 1989),
suppressor T AE, 8, Aol abAxe] Hogl=
=7t 9 IFN-9°] A4k ZFas i 243 718 o
Fo) alvkx 3tglch(Sklenar et al, 1986). & A
oA ANz Ly-2 AXe 31 2F7AE
el &k Ao g Bolx] gghont 3, 456 Frisiyd
2, IFN-yFedA] 7bg 3, 454= ztddz=duc)
ZtA~5te] IFN-7} cytotoxic /suppressor T A9
sAG) F40 AP e Aoz AW o9
Zh-& cytotoxic/suppressor T M X ZF7le
Epstein-Barr virus (De Waele et al., 1981),
cytomegalovirus (Carney et al, 1983) 7}ds 7+
o] BT Frlel PYHPE ofr|AFE= A 2
herpes simplex virus, retrovirus 214 So4= &
= lth. 2= Gazzinelli et al.(1992)-& oA T
gondii 739 A CD8T (cytotoxic) T #)Es} CD4t
(helper/induce) T A %7} % 7ta3ladcls s)ed
E Age A dA5K gkt =3 Khan et
al.(1991) & CD8T T M Z<9 CD4FT T Az T
gondii Z}QA) wiel zfel F937 HFL vz
k. 2 AYdA ZgddzTe L3T4/Ly-2 A
E v]&L by 1R o] FHE 78] Sklenar et
al.(1986) ¥ Goyal et al. (1989) 9] A&z o= 5}
G2o9, IFN-¥E 2t 29:4/7199 9 7t /7
HAF 2d FoAZA Fo8A Fr1= 9. o=
g F7b= L3T4 Al£e AR Ly-2 427}
AdM e g A Friaedr) dEe2 A=),

o]e] AAMog Mol T gondii 7t wH$-2ol
IFN-y ¥4 4] Thy-1,2 AX 9 L3T4/Ly-2 4%
&2 27lE U7 Ly-2 AEZe 74 [FN-w)
T A ¥ o} BFYS FEA7vd g a7
7t 9l e, o=t T AX o}3e] 582 IFN-y
E T gondii 7} A ¥4 T4 B3 gAeA o}
ehaet,
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=Abstract=

Effects of interferon-y in T cell subsets of mice infected with Toxoplasma gondii

Department of Parasitology, College of Medicine, Chungnam National University
Taejor 301-131, Korea

Young-Ha Lee*, Young-Eun Na and Dae-Whan Shin

This study was performed to evaluate differences of T cell subsets according to the
injection period of recombinant mouse interferon-y (IFN-7 in acute Toxoplasma gondii
infection. Each mouse was infected Intraperitoneally with 100 cysts of Beverley strain T,
gondii, and injected with 5 x 104 units of IFN-y every other day two tmres. The percentage
of Thy-1.2 cells and L3T4/Ly-2 cell ratio were significantly increased in the mice that
received two doses of IFN-y on days 2 and O before infection, or days 0 and 2 after
infection. The percentage of Ly-2 cells decreased in the IFN-y injected groups at the 3rd
and 4th week after infection. The results suggest that administration of IFN-y to T. gondii-
infected mice improves the changed population of T cell subsets to a normal state,
especially when IFN-y was injected just after the infection.

Key words: Toxoplasma gondii, toxoplasmosis, interferon-gamma, mouse, T cell subsets
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