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ABSTRACT Fas antigen is a member of the tumor necrosis factor receptor family and trans-
duces a lethal signal in Fas-sensitive cells. We previously demonstrated that the sensitivity of Fas-
mediated apoptosis was modulated by changing the intracellular gluthatione (GSH) level in human T
lymphocytes. When the Fas-sensitive cells were incubated with N-acetylcysteine (NACQ), intracel-
lular GSH was increased and Fas-mediated apoptosis was blocked. In this report, we examined
whether lymphokine-activated-killer (LAK) activity is increased by NAC treatment via inhibition of
Fas-mediated activation-induced cell death (AICD).

We previously established the Fas-resistant variant cell line JKT2D1R from the parental Fas-
sensitive cell line Jurkat. AICD in JKT2DIR was markedly reduced. Induction of Fas antigen on
the cell surface was confirmed after incubation of normal PBL with PHA and IL-2 for 7 days. After
incubation with NAC, the intracellular GSH level was increased. In this context, surface expression
of Fas, CD3 and HLA class I and intracellular expression of TIA-1 remained unchanged. However,
production of TNF was markedly increased by NAC treatment. Therefore, the results suggest that
LAK activity may be increased in terms of TNF production, most likely due to the inhibition of
AICD. These results suggest that the increase of intracellular GSH induced by the administration of
NAC may increase LAK activity and have clinical significance in tumor immunology.
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B oDl Bk e Nz e, 24 BiESE L2, MTTE
W 5 me/mi % 10 pl/well 12755 X 5B LT,
AL v F an—F —NWEL &, £
Ay R 7 OBEEEMK XY formazan OGS
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tnz, 4£C7T 30 ARRIGE ., Tk PBS T2 EIHE
¥, 1.0% %M<= > PBS TEELT, FACS anal-
yzer (Becton Dickinson) & THEHTL 7z,
2:6 TNF assay (=& DT

NAC CHLEE % U7z 1x107 8o LAK g% AIM-V
T2EYE SR, 2EMESEL 2, 96-well (flat)
TNF 2 & 0B EEL2 504 ©O8E L. XRIT,
WEHI-164 clone 13 #ifg% 5X10*/100 ul &0 % &5
W2, LiCl20mM #/1z2 T, 2D 100 xl ¥ 2%5FEL
Je. k72, MEHEPIEDL 2 ®IZ, recombinant TNF
(K B ARSI OFFRI% 50 wl oIz Tz, A > Fa
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Fig. 1 AICD of Jurkat cells. T cell receptor (TCR)
of the Fas-sensitive cell line Jurkat and the
Fas-resistant variant cell line JKT2DIR was
stimulated by anti-CD3 antibody. AICD in
Jurkat was stronger than in JKT2DIR, and
AICD was reduced in the presence of anti-
FasL. antibody. This result suggests that
AICD of Jurkat cells is mostly dependent on
Fas-mediated apoptosis.

ZOREE, Jurkat 12 JKT2DIR &) bBHS »IZE W
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Fig. 2 The effect of NAC on intracellular GSH and
Fas sensitivity in activated PBL. PBL
obtained from a normal volunteer were cul-
tured in AIM-V medium with PHA and IL-2
for 7 days. The LAK cells were further in-
cubated with NAC for 4h and intracellular
GSH was analyzed. Pretreatment with NAC
increased the intracellular GSH level of the
LAK cells. Fas sensitivity of LAK cells
treated with NAC was analyzed by MTT
assay. In the presence of 50 uM or 100 xM
NAC, induction of apoptosis by antiFas mAb
(2D1) was significantly decreased compared
to the control LAK cells.
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3A). ZhoDPIEIZ, NACLBHI%TIX, 20X
WEELERS oz, Tkbb, NAC TOAMET
i& Fas 2 &9 I ERm IR OSB82 52 T
Wiriroiz, NACHLIEN Fas # N3 2RO 7 K
F—YRADY T IFINEEEEIE LI LICEST,
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Fig. 3(A) FCM analysis of cell-surface expression of Fas, CD3 and HLA class I after treatment with or with-

out NAC. After incubation with or without NAC, the LAK cells were stained with 2D1, anti-CD3
and anti-Classl mAb, and analyzed by FCM. Pretreatment of LAK cells with NAC did not alter the
surface expression of Fas, CD3 or HLA class L.

Negative Control tsa
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Fig. 3(B)
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NAC504 M
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FCM analysis of intracellular expression of TIA-1 after treatment with or without NAC. After incu-

bation with or without NAC, the LAK cells were permeabilized with saponin, stained with TIA-1
monoclonal antibody and analyzed by FCM. Pretreatment of LAK cells with NAC did not alter the

intracellular expression of TIA-1.
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TIA-1 HZEAL
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DEREIRZF N1 1.91 nmol/10%cells & 2.59 nmol/10°
cells i@ ER U7z (Fig. 4A). %7z, LAK #if@D TNF
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¥, 50 uM, B 100 oM O NAC MBS, #h?
N 107.15 pg/m, 128.82 pg/m! &ML Tz (Fig.
4B). [FEEOMER %, EEORER 2R AOFRKMY) >~
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TNF O#EE (Fig. 4D) OFRIIFEUCTH -7,
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Fig. 4 The effect of NAC on intracellular GSH and TNF production in LAK cells.
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Pretreatment of LAK cells

with NAC increased the intracellular GSH level, and increased TNF production of LAK cells.
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LTwiz, &6, NACHEW L v LAK #ildOHNR
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{, FE & LT perforin dependent killing mechanism
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7 &V RN LR D 508, ERPEZUTRT
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BER D2 D/NLD SRR K DA E h, TR h—
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72938, NAC L% OMIENCIE TIA-1 OFUERICE
IEBTED SNl TOZ &, NACHEIZ X-
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TIA-1 12 & % perforin dependent killing mechanism
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& —4" vy s ORISR LT perforin dependent killing
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4) MLEXD, NACMEIZ X 2 LAK fifgad AICD
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