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Purpose: Interferon-gamma (IFN-y) is a cytokine involved in cellular immune

responses and has antiproliferative and cytotoxic effects on tumor cells in .

vitro. IFN-y is also capable of increasing the expression of MHC class | and
class Il molecules and tumor markers thereby enhancing the immune responses

against the tumor cells. It has been reported in a number of studies that several

cytokines including interteukin-2, IFN-a, IFN-y, and tumor necrosis factor-alpha,
induce Fas antigen expression on tumor cell surfaces and make the tumor cells
sensitive to FasfFas figand (Fas/FasL)}-mediated apoptosis. In the purpose of
determining the effect of IFN-y on the Fas/FasL-mediated apoptotic pathway in
Renca cell line, inducibility of Fas antigen and anti-Fas Ab-mediated apoptosis
were investigated.

Materials and Methods: Fas mRNA transcript and Fas antigen expression were

demonstrated by reverse transcription-polymerase chain reaction (RT-PCR)
and immunocytochemistry after IFNy treatment on Renca. In order to induce
cell death in the IFN-y-pretreated cells, Jo2, a cylotoxic anti-Fas Ab was used.
The apoptotic characteristics of the Jo2-induced Renca cell death werg
demonstrated by DNA fragmentation assay and FACS analysis.

Results: Renca cells treated for 24 hours with 300Ufml of IFN-y, showed high-
level expression of Fas mRNA and protein in RT-PCR and immurnocylochemicat
staining. Jo2 was able to induce cell death after pretreatment of Renca with
150Ufmt of IFN-y for 24 hours. Assays for DNA fragmentation revealed apoptosis-
associated nucleosomal ladders in JFN-y and Jo2-treated Renca. Jo2-induced
apoptosis was also confirmed by increased subdiploid DNA contents in flow
cytometric analysis.

Conclusions: These results suggest that IFN-y, by enhancing surface Fas
expression, sensitizes Renca tumor cell line to FasfFasl.-mediated apoptosis.

(Korean J Urol 2000; 41: 594--801)
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IEN-0l QI8 AMEZR HEEO] Fas-0iNA MEN RE

Z9 HH LS netural killer (NK) Al X1} A 254
T A £ (CTL, cytotoxic T lymphooyte)i= perforind} gran-
zymeS Y] 8= degranulation 7 2114.*° Fag/FesL v
71 apoptosis A 28 B3lc] A EE AAT = R
delA gloeng AL Al A o)A Fas BHe] &
& v S o35t 4338 CTLT NK AR A F
2 B)SE interferon-gamma (FN-yel) ]3] AR
FooA 3= Fas 39 Fo] FrHEHH o]E
o4 XA Y= FasLol] 2§ ShAlES] N XA
271¢ Aoz AR D, PNy EF G129 class
19 O MHC $49] d@HI° ME £99) 43R ¥
9] BYE Z/NA LN &390 HAPYE F71
A7 A A} wlekd FNyE 394X E g8t
b X o] MM AL G 4 glo] el g
A Aol 2% 4TS T Aoz Yzt n 7| &9
goralstay] T WA A ) e JPPE
747 Mol ot AwtA ghol flojA] FN-ye] &-&
A vl g & RoE JzrEvh

AV A X} (enal cell carcinoma)& WAL 2 Bl g
cra}a e iAol wl$ APAo]l L ¢z EBA
o] o1, x&1e}e] 20% w| %] IFN-e, IFN-y, =& inter-
leukin-2 {IL-2)¢} #-& AR Zo) vh-g3l= Aot
® A v EF g GFoA {YD AZF
x| TN+, FN-a, R TNF02] &5 % ¥ Al&d 9
gt A ZAE s, 53 Fas 3 o704 apo
ptosisel] H§ A5Ao] Eolde RAeg ¢43A U
e g R B @A & FNAe] 4714, 53] 1
Zo M T FATY AQANG AT 7 R GAXE
A} ot E G E ol 7] Y8t} BALB/e AF 2] 41A
¥oloA] #e 3 Renca (renal cell adenocarcinoma)
AXZ2S Ao FNye Fas 4 #5%, 283
Fas/FasL 7 22 2% Renca A} %£9] apoptosis f-=of
% AFE TP

Mz oW E
1. M| B

BALB/c A% 9] AAEte)A 2] % Renca A XF
= 10% FBS%} antibiotic-antimycotic®: ¥#3 RPMI
1640 WX & A}4-3ld 5% CO, 37CY AT A
251 W 5k .29, Renca Al X e A ol =
0.05% Trypsin-02% EDTAE Al$-3to] A28 @5-3
A2 F oA A7 E A o] A XE B4 ko] ul st
Atk A Eu| gl AFE-F AL Gibeo/BRL Co. (NY,
UsA)ell A ) dted A8}
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Table 1. Primer secuence used in RT-PCR

‘Primer Sequence

_G3PDH-S GCCACCCAGAAGACTETGGATAAC
GSPDH-AS  CATGTAGGCCATGAGGTCCACCAC
Fas-S ACATGCTGTGQATCTGAGCTATC
Fas-AS TCACTCCAGACATTGTCCTTCATT
FasL-$ AAGCTTCAGCTCTTCCACCTG
FasL-AS ATGAATTCCTAGTGCCCATG

Belx-8 AAATGTCTCAGAGCAACCGQGAGCTG
Belx-AS TCACTTCCGACTGAAGAGTGAGCCCA
Bcl2-S GOATGACGCAAGCCGGGAGAACA
Bcl2-AS TCATTCAACCAGACATGCACCTAC
BaxA-S  TTATGGACGGGTCCGGGGAGCAG
BaxA-AS TCAGCCCATCTTCTTCCAGATGGTG

2. Fas 32 g} apoptosis®]

Fas 3¢ A& F=317] §13k 3000/mle] IFN-
v R&D Co., MN, USA)E 243 Bt Ao,
Renca M| ¥¢] apoptosisg S53}7] 98ted 150U/ml
o] IFN<y8 2443 $¢ Al @ F A& AA L
0.5pg/ml®) Jo2 {enti-Fas Ab, Pharmingen Co., CA, USA)
7§48 RPMIGL0 W\ o)N 244842t B¢ Renca
A EE v kst

3. RT-PCRI} immunocytochemistry

I[FN-y A &] o] &3le] Renca A XA FE5 € apo-
ptogis A §-ARLe) LE L 2] Y35t RT-PCR
& A5+ ch Renca A) X8 300U/mie] FN-7} -+
¥ RPMI640 x| o)A 24A]3F B9t kg & Trizol
reagent {GibcoBRL Co., NY, USA)2} chioroformE- 718}
o} RNAE F28}7 isopropanol® A AIF] 21, RNA
pellst-& ethanolZ )3 314 ch. cDNA §/d ol & Prome-
ga Co. (WI, USA)S] MMLV-RT$} dligo dT primer& A&
3}91.21, PCRe] A}4-% primery= Bionser Co. (Tesjun,
Korea)ol] 2}%)8}e] §/g3sisit) (Table 1). PCR RH-&-&

- 94T 30%, 56T 456%, 72C 1¥e] 2 2E 30 cycles

A58l e, GIPDH F3=t2] 79 18 cycles A3
319t} PCR &892 1.6mM MgClh, 02mM dNTPs,
sense 2 antisense primer Z}2} 0.5puM, 1 X PCR buffer,
9l Taq polymerass (Promega Co., WI, USA)¢} S/
B 23Hsto] 251 volumee 2 AFg3H%.2.1, PCR 4
E£& 1.2% agarose gel (Promega Co., WI, USA)el &
Z3le] A7 E§ I ethidium bromideZ H 4 8o
UV trensiluminator Ao FFstsdc}.

FN-yol 2)3ted @ 3= Fas FU-E AE317] A3
o] Renca M| & A)3E) 4 chamber slide (Nunc, Inc.
IL, USAYVo X wokslaa] 300U/mle] TFN-y& 2443t
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F¢ A3t 4% Paraformaldehyde® ALg-31ed A)

XE 3L, 02% wionX-100 $ 402 A ¥ B}
4% F71A1%rt. 3% Bovine serum albumino] 8-
phosphate-buffered saline (PBS) &9 of] A] 24} 7+ E¢b
blockingd}x1, PBS €90} 1:1002.2 2418 hamster
anti-mouse Fas monoclonal Ab-FITC (Pharmingen Co.,
CA, USA)E AH-8le] 37704 243 B4 Fas %4
£ G35t 5u2 34 converter AP (Boehringer
Mannheim Co., Germany)& 7}a}e} 3774 143
E2t ¥h-3A1Zl ¥, alkaline phosphatase®) 7|3 9gl
5-bromo-4-chloro-3-indolyl phosphate @ p-nitro biue
tetrazolium chloride 8912 7}5la] HPA| 7 T ukeL
BAANA RE AH NP3} P4 3 M) PBS £
42 AHEson, 47)F P A2k Sigma
chemical Co. (MO, USA)I) A ¢ 8lo] A}g-5}sdc).

4. LDH cytoto:d'city detection assay

Renca Al %o o3k IFN-y R Jo2 Ale] HEEA
€ H37) 9kl ME &b osle WAz
¥ ¥ & LDHO] %€ &7 3}= LDH cytotoxicity de-
tection assay (Boehringer Mannheim Co., Germany) S
Al 33t At Renca 96-well platec) ¥358} 51 150U/
mie] FN-7F 8-f8 WA ol A 24413 Fob wjekgt
F A& AAS 3, Jo2 WAL 05pg/ml 58 A7}
Bl thA) 24413 F¢t W) el A Eep Ao
& T2 96-well plate® &7 F assay kit o] ¥3g
diaphorase/NAD+, iodotetrazolium chloride, 3 sodium
lactato7} 8 EFN S 718ke] 3087 WHeAIZ
g FAAg 718l T 40nme) S FRES &
FeHh ATEN NE-L& 25 9519 7 A
it} PNyl X884 e ax) oA wjeFst low
control ¥ #}, 2% tritonX-100 (Sigma chemical Co., MO,
USA)ol F+¥ w4l A w3} high control £& X
AR AEEY QELE [Abswe (AH7)-Absw
(low contral)/Absa (high control)-Abs) (low contzol)] 2}
T2l A Aitalgk

5.DNA EEEY ZA

FN-y 3 2] o )8l Jo2el) Ng apoptosise) 7}
4ol F7eteA] @olrr] §8te] FN-y (160U/mi,
24 hrs)2}t Jo2 (0.5pg/mi, 24417+ R 48A)NE A 2}
] Renca 4| ¥.9] apoptosis® F %514t} 47)8 uhy
28 2473 FEE 48413t vl g 6x10571 9] Renca A
E-Z 15ml micombeE &7 ¥ PBSR 33 A3 slgo.
™, 94&elsq PBSE A AStar 20pe] lysis buffer
(20mM EDTA, 100mM Tris (pH 8.0), 0.8% sodium lauryl
sarcosinel& 7}3te] MEE BHAAATE 7)) 2]
RNase A (5mg/ml, Beehringer Mannheim Co., Garmany)

€ 37F8e 370N 122 A 3, A 200
) proteinase K (10mg/m!, Boshringer Mannheim Co.,
Germany)& 718t} 50T A AFof Whe-A1A DNA
€ Ee3%rh DNA #3834 o B Renca A X
A 2% DNAE 2% agarose gel o)A 3BVE 27
QFA17 F ethidium bromide= ¢ A3} UV transil-
luminator A}l A @285 S

6. Flow cytometric anal?sis

2718 WY 2 Renca AtE o)A apoptosisE &
¥ % flow cytometric analysis® apoptotic DNA £74 8
A 4Rg A5t 1x10° A £ 8 15ml microtube S,
w2 ¥ PBSE 33 AAslgon 25 gauge needlo
{Boin Medica, Korea)2 Al & ¥-§A4< o8 3 &
BA A A Lol 2) & A AR} Ethandl 7}3ke] A)
EE IFAHL, A4EE 3 othanald A AT
PI 49} (60pg/ml propidium iodide, 0.1mg/ml RNase
A {Boehringer Mannheim, Germany), 0.1% NP:40, 0.1%
trisodium citrate) & 718He] 40X Yok DNAE 9
05 3 5x10%71 2] M) X8 FACScalibur (Beckton Dic-
kinson)ol 4] 4] 3}

d
1. IFN-y X 2| A| Fas mRNAS} tHH Al of w5
Renca A E o)A [FN-y 2o} 2]3}lo] Fas mRNAZ]

Fas (30}

FasL. (30) C : Control

Bolx (30) I IFN=y Tre.ated

BaxA {30)

Fig. 1. Apoptosis-related gene expression ini [FN-ytreated
Renca. Apoptosis-related gene expression was analyzed by
RT-PCR after 24 hours of IFN-y reatment (300U/ml) on’
Renca {I), or in control cells (C). Amplification products for
Fas, FasL, Bclx, Bcl-2, and Bax-A are indicated.
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Fig. 2. Fas expression on I[FN-y treated Renca demonstra-
ted by immunocytochemical staining. Renca cells (C, con-
trol; I, treated with IFN-y (300U/ml) for 24 hours) were
stained with a hamster anti-mouse Fas monoclonal Ab.

30
Control

25 B IFN-y

20 1

15 1

% Cytotoxicity

4 8 42 24 48
Hrs After Jo2 Treatment

Fig. 3. Renca cell death triggered by JoZ2 after IFN-y pre-
treatment. LDH release was measured from Renca cell su-
pernatant. Prior to administration of Jo2 (0.5pg/ml, 24 hours)
Renca cells were pretreated for 24 hours with 150U/ml of
IFN-y.
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IFN-7y IFN-v + Jo2 Jo2

24 48 24 48 24

48 (Hrs)

Fig. 4. Fas-mediated apoptosis induced by JoZ after IFN-y
pretreatment on Renca. Renca was pretreated with 1500/
ml of IFN-y for 24 hours and was cultured for another 24
hours after Jo2 was added at a concentration of 0.5ug/ml.
DNA fragmentation was detected by electrophoresing the
DNA through 2% agarose gel.

wEo] FLEEAESE LolHy] 9)sta] 300U/mle]
IFN-yZ 2447t #] 2] &+ Renca Al ¥ 0|4 RNAE &
&la] RT-PCRE A3l &}l t}. Fas, Fasl, Bel-x, Bel-2, =2
BaxA%} & apoptosis & A A}2] primerg AME-
8la] RT-PCRS A A g A3}, [FNwy *] 2]of] 2]3}o] Fas
mRNAS] &do] s F =82S ¢ F UUH (Fig
1). IFN-yol] 2] Renca A 3o 4] Fas ©rujde] g
o] 59 F AEAE ZAEH7] 98+l immunocy-
tochemical stainingS A] 8 ¥ A3}, IFN-yE ] 2] 81#]
%S Renca Al ¥ G SR &1 FN4S A3 4
2= anti-Fas 8}4] (Pharmingen Co., CA, USA)9] 2] 3}
o A&HA gHES ¢ F AUJY (Fig. 2). anti-FasL
&4 (Pharmingen Co., CA, USA)E AHE-& Z ¢ di
Z73 FNy A8 25 AR Z%tt (data not
shown).

2. IFN-y % Jo2 X{2|0f 2|§t Renca MZAl 7T

IFN-yel] ©]3}e] Renca Al £ FHo| X% Fas 3%l
o] Fas/FasL vj7}4] apoptosisE €22 F YA &
ool 7] 9)3ta] 150U/mle) [FN-yE 24A) 7F S-2F A3
2] 8+ Renca A ¥o| 05pg/mle] Jo2 A2 A& &}ha]
24717 R 48A) 2 vl FetAA] W FR S A o2 Fu 5
= LDHE| %< 54813t Renca A o] FNYE A
2]5tA] & 79 48A3te] A Fox v
£ LDHO] ol & W37} ey, FNyS A g
A$E Jo28 A @ 24A A5 LDHO| |7}
Z7t5 0] 48A1Z Aol F43] TGS ¢ & ARG
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(Fig. 3).

3. IFN-y M X2|7| Renca A|X 2| apoptosisol| O]
X= S8 _
FN& AX 2] Renca M E o)A Jo2o)] 2)a) v}g
\d A XA} F717) apoptosise} TR O] QEAF ZA}F
$17] sk 4719 uhe} 2& A0 & Renca M XS
o) F3 ¥ DNAE #-2)8lo] DNA B394 «2E =
AFatalct. IFNyRE A2 g Aol = 48x)zko] A4
Folx= DNA #4334 & 92 ¢ 9o}, FNys

#3, B, T, MOIE, MY, WRDI, 09, OINE, UES

A2 @ Rencadl Jo28 Az @ A5} 2443} 1) DNA
B4 Yol ¥y om 4827 wof) 8t g DNA £
P4E FFE F AU Jo2ukg Al B
48A|7tA| 3§ DNA 228 B 4 21} (Fig. 4). 9]
% 2L Aoz W)Y Renca X WSl flow
cytometric analysis& A| 31§ A3}, FNyE A28
F Jo2& A G Aole ¥ 3 8A)2LA o] apopto-
sis7} f-4% 132 21v}8H= subdiploid DNAZ} 24.76%
EA Jo2& M 3A B2 Fo) vsie 2304, FNyE
AR it Jo2yt A2 g Fd) wHA e 1558 &

24 48  (Hrs)
; &
M2
28 1 M3 Md
c
S ! (R
IFN- 2
Y 08 | I
[+
m
.-. s . o
200 400 200 400
FL2-A FL2-A
& 8]
] M2
mg- M'i Ms M4
) L3 L]
-y + 10 ]
IFN-y + Jo2 8.1 1 ™
_ 2 ]
200 400
FLz-A
83 &
M2 ] M2 Md
28 M1 M3 M4 281 M1 M3
Jo2 5 |t | 5 L] |
' 3 | a! 8 T 1

200
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200

400

400
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Fig. 5. Apoptosis in [FN-y and/or Jo2-treated Renca measured by flow cytometry following PI staining. Cells containing

subdipleid DNA, representative of apoptosis are denoted by
M1 regions are listed in Table 2. X- and Y-

the M1 bar on the histogram. The percentages of cells of the
axis represent DNA content {PI fluorescence) and cell number, respectively.
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Table 2. Subdiploid DNA content in IFN-y and/or Jo2-
treated Renca ’

IFN-y Jo2 Treatment time of Jo2 (hrs)
(150U/ml,  (0.5pg/mi) -
24 hrs) 24 48
+ - 8.76% 10.368%
+ + 6.30% 24.76%
- + 16.36% 16.00% -

7F R & & 5 AUt Fig. 5, Table 2).

ni &

Fag/FasL o) 7llA) apoptosis 7 2 W ag o)A 9

oA Aixe] 8 2Asle FL§ S8 FIEn
R B ol o8 FF9 AYAEE HIXI)
o GA EME apoptosis WA B3l HAoR
SR 2 ek ®* 53] A XL A FaT¥ 4
& 293lE CTL 2 NK A XEL M X EH4) Fasl
& MA A Qe B2 FasE @} FAAH T AF
&la] AN 22 apoptosisE U3l AZE By
24 dAXE AAsE ¥EHE AR gt 39
CTLoj\} NK A|ZEL A X4 Hukg& vjpste
oytokine, & IFNwy & L28 #4935l Aoukg-& &
AN =, hFg F5e HAAMENPT M EES
A Qe R @ 2o AFE o) FNE v
3l IL-2, TNF-a, [FN-¢ '52] oytokineo]| £]3}e] QA E
XU Fas g9 HH) Frlsta o| A4 @i
Fas 91-& A A £ Fas/Fasl. A2 E E§ apoptosisB
miAsle 9E&E $95E Ao Rada 3t
24 et Agutgola HAME, B3] CTLo] #u]
B FNYE GA XM Fas G99 ¢S =S
ZM CTL AAle] GAILE B A3 o2 AA3E
E SO FeE g 3t 202 Agdrn

£ AT BALB/c AF Q] A Z @A AT
Renca M X o] g FNwR] 242 2AMSIA ) FN-
v X2l 23] Renca MXEo||A] apoptosisel] FHEE
Fas, FasL, bclx, bel-2, & Bax-A 9] §#27} d¢éd
g F e A golrr] 93k RT-PCRE HAI ¥ A3
[FN-y&: Fas mRNAE 71387 R 2321} FasLo]ut
belx, bol-2, B Bax-A9 22 apoptosis T 24419
082 Wislrk gl (Fig. 1). RT-PCRell 2jste] 31
¥l Fas mRNAS} W3l o] Fas Trujde] 4oz olof
A ¢ UeXE HQAe di1l Renca M oA Fas &
7 of 737 P o] Fas o] GHEE A
QAT (Fig. 2). FN-yol] 98t {29 Fas FU2
anti-Fas 391 Jo2o] 98-8}l Renca M| XALE -2

bo9

sgon (Fig. 3), ol DNA £ Y47 Flow oyto-
metric analysis® F3to] FAE 4+ YAt Fig. 4, Fig.
5). ¥, PNy A2]o] 23}l Renca A X9} apoptosis
of thd 4L A SV Jo2 FAE A3
AL W wlgF F 24412 o apoptosisy} e &
F ARey, o Ae VAEY AXFE R
@ o GANTFE YA § dFdMT A
i 91t} Nonomnura $-2 913]9) MAFEG AxF
OUR-10 A XE Y322 § AT A FN-yd] )5l
Fas T4 9] 270 718 A} Jo2 g4 A 2]l &g
A 9] viability7} 62%¢l) A B%E AN SE ML
P uf i} =3 Sayers $-2 NK Al ¥} CTLE] in
vivo Renca $%d] gt 2-§7)dd ¢ QoA
NK M| 27} F2 perforin 7] 28 $3}o] Renca 4| E£E
£3A7 = 99, CTLE F2 FagFasl. A2E AS%
&) Renca A 9] apoptosis® FE@Ie A& 59
3t o] Ao Fasl-expressing hybridoma,

anti-Fas 4] 9 soluble FasL ol ©l5}<] apoptosis?}

dojr}r] 98 A £ FN-y 2 TNF-ao)| ] % Fas 39 W0
ARE7) e 2o SR YTEE o2 % Ax)
L B A7 Ansl dASe A 22, Fag/Fash o
71 apoptosisel] eI A t}FF cytokineZ o] AFEFo.
2R ¢AIES] apoptosisdl] I F4Ad-& F7HAIR
S 45 Utk B8, FA AP T 2 XS
2] Fas 3% &% 9 apoptosisell ol 3 254 -& 2A}
] Himg AFdA e, A B7FA ET Fas wijA)
4] apoptosizel] th3to] nl-¢ 1743 vhH, A4 QA E
F XY Fas ¥4 '$d o] n2ksle] Fas nl|7] apop-
tosigo] A gAle] T2 Aod BWRdy glen, [FN-
yoll 2]8lod anti-Fas M) )% apoptosis?] Al
o] Z7}3tcka 849 t}.” Fellenberg S+ osteoblaste}
ostecsarcoma M) ¥3=2] Fas 3¢ ©# 9 apoptogizd)
% Z4A-S ¥ 725, osteosarcoma A E3= so-
luble HE) 2] FasE AN3l2 24 Fas/FasL w7 apop-
tosis AEE A3, FNy R TNFed] &M=
membrane-hound Fage] W#e] F7}5le) apoptosisd]
& B5Ao) Fr18te ALE Waslka ot

2 AFiME AMEL AEF0E Foz 4%
371 W E B4 AFAE Fas UH FE G
5 o, AR A7 YA EY A Eo)
A Fas ¥9¢] W apoptosis -F 28 HBH v}
& A7 4Anx iund o) e A eolvk AFH Ee
AA L) AAMEY AXF} gEA A von Reyher
Eo]}” Fellenberg 59J® K119} o), AAk 4173323
o ¥]5le] AR & 2] Fas ¢ o] U2 IH
Fasl-& 717 WA X ¥ F4< ZRH o= 3H
33 Y& 7HsAol gen), & atemative splicing]
21 A 2L e soluble Fas FdE YAHstA
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% v} & 7] A9 9|8l Fas/Fasl apoptosis 7 2.& 3}
© € HH s Utz Yddrt. waEA,
T o HF AT AVA XY WUl ol o FH
o groll A M X7 M- B JAE o
et flolN & =)0 € Aoz g}

2 AFdME £ FNyE =2 3kA] B e
A Jo2Tr o B W 9 48A) ) H-E] Renca X< ape-
posis7} FEE-& BABR o, o)) AESF g5
o] MFAEgoz BHisEE LDHS] Joll= & Wz
7t Y. (Fig. 3). DNA ¥-2 342 apoptosigo]] 9
A ZAL Z716) dojuke ¥olm, apoptosis F-7]
o Al 2o} o RgAde) Frlete] A Yoz BulE
& LDHE| <o) F718l7] dj o) £ dgzAdMe
LDH cytotoxicity7} VEMIR gh& Ho 2 Hzrdr),
o] ¢} o] IFN-y 5-9] cytokined] 2] ¥ z}=o] glo| %
anti-Fas PA o] 2]ate] A2} AEFA apop-
tosis7} - 9¥ AF %= Horie $o) o8] ¢xd vl 9
on, 2% 18719 UM AQAEY =7 F 67100A
Fas gflo] HHE & Hustgon, 5719 Q1) A4
F <t A E o)A anti-Fas A o] £}8}e] Fas/Fasl. 1)
7179 apoptosis?} F¢EH & RoEHLL®

ol gt e A7 AR n|Fo] B o) AAE
A X QEF71L 2 Aol 2ASA T, 2 A g
2% Fas/FasL 7 2% 3§ apoptosisel) thd}e] <44
of & AL R AlEEN, —5] IFN-y, &+ FN-y$}
TNF-a2} 2+ cyokine?] G5 E & W Alegoa
A Fas 92 Y& -‘2—?7}»‘-]?4 apoptosiss] o g 7
Fdol Wl F718A He ALE g8l glemz
A Z & B £4 98 GFo)A o] & oytokined o
£ HARNBHY HE s S Bu s
o} webA, "AA 7R Fetala e e iste] A%y
o] s f- ¥ oz A APA AMELINAL
271% o8 cytokined o] 8- A FHL WG4
o) % kA X QA 24, adu AAE R
O EFdor 70 e We e gf ge dp
718ag AoR Y]

4 £

Interferon-gamma (FN-y)ol| £} Fas ¥z %! Fas/
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