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Background: Tumor necrosis factor(TNF) showed antitumor cytolytic effects on sensitive tumor
cells in numerous in vive and in vitro studies. But it could not be administered systemically to
human because of severe systemic adverse effects at effective concentrations against tumor cells.
Many studies showed that a high concentrations of TNF in the local milieu may evoke in vivo
TNF-responsive mechanisms sufficient to suppress tumor growth. Recently developed technique of
TNF gene transfer to tumor cells using retrovirus vector could be a good candidate for local TNF
administration. TNF is also known to synergistically enhance in vitro cytotoxicity of chemothera-
peutic drugs targeted to DNA topoisomerase 1I against TNF-sensitive tumor cell lines. In this study
the in vitro chemosensitivity against DNA topoisomerase II targeted chemotherapeutic drugs was

evaluated using some respiratory cancer cell lines to which TNF gene had been transferred.
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Method: NCI-H2058, a human mesothelioma cell line, A549, a human lung adenocarcinoma cell

line and WEHI 164 cell line, a murine fibrosarcoma cell line were treated with etoposide” and

doxorubicin, which are typical topoisomerase II - targeted chemotherapeutic agents, at different

concentration. The resultant cytotoxicity was measured by MTT assay. Then the cytotoxicity of the

same chemotherapeutic agents was measured after TNF-a gene-transfer and the two results were

compared.

Results: The cytotoxicity was not increased significantly in WEHI164 cell line and A549 cell

line but statistically significant increase was observed in H2058 cell line when TNF-a gene was

transferred(p <0.05).

Conclusion: These findings show that TNF-a gene transfer to respiratory cancer cell lines results

in variable effects on chemosensitivity against topoisomerase II inhibitor among different cell lines

in vitro and can be additively cytotoxic in certain selective tumor cell lines.

Key Words: Tumor Necrosis Factor(TNF), Gene transfer, Chemosensitivity.
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TNF-o= U#] A3 E BCG(Bacillus Calmette-
Guerin) 2 AXX|gt & WEAE FASIS ol 2 Y
AollAl A3 wbds chilFolc). o] B2 Aahiell4]
ol F5re] o= T4l 84 AAE do)= 4
Ao] {AFIT AT AgollA 4d-E Hole
FE AETN tiisle] A 54 Rol dibo] 3
e, TNFa2] £217} o] 0121 1 o] A7 2
Foll w2} o] ER-L A4 3Fo] Hizlyl AEEo
tisted cloket AESHA 2H8-3 71A)an 9l-go) uhe A
. TNFao| HAIESY Agozis F2 Zus
1) v od 27 (immunomodulation)ol] A== Lo g
4] l-Hgranulocyte), &3 u]A)E(endothelial
celln} s}A|E(osteoclast) £-2] A3 AME ¥

FARKcell surface marken)t} F417] ¥RSAl clay

(acute phase protein), cytokine -FAx52] W &%
(induction), FHAx AAle] A i ol
(suppression), AfrobAlEe] A2k 213} &) wlol2] A
g5l UeP. w3 TNFa Tolokrs) BeJsre]
3leh 4A-e F3tsb Au) A)¥E(macrophage)oll o]
& Z28 #4913} Qlxjolck

TNF-o= F2 WSae)h 212 Ao Ags g43)

5 AdAIZellA Bl 13 glsle) 2 o2
A|E% lymphotoxine|L} TNF-a2 Eu|gh}). ulxizlA)
2 ofd E7e| 4sieh AT} HF5E ATFE
TNF-a& A4 4 dep.

TNF-08} 4% 4549l 2H8-5 Hol= ofe] 7Ix &
Aol] tigh A7} s QU oleidt A2 RE 1
2g 7139 Advlelzt £2 7o s Qo &
ARl FEA A5 A (synergistic) 2H8-& s 3
2% interferons™®, actinomycin-Du} 5-fluorouracil}
722 mRNA ALl A4, cyclophosphamidel} cis-
platin?} 7Z+2 alkylating agent 3 doxorubicin(adri-
amycin)ou} etoposide H=t= amsacrine®} 72+ topo-
isomerase II inhibitor chemotherapeutic agent7} gJt}
o] & topoisomerase II inhibitor 5~ WA (in vitro) 2
TNF-08} 45328 AIESA 285 Kol Zlo] o]
o] Aol vl 2 A Qb . waby o)y
ofl4] da] s%0]+= topoisomerase 11 inhibitor 248 7}
7 MR sliqell gk 3t 13t anle Ale A
+ TNFag olBXo& Q3 WzH oA}l ° 4
%A Ao} FAAAE TNFoE AAlZ oz Fofs)

& 359 528 wifoll oL Ago] AljtE|ar Qi

2 ARRE AIEFE o83 dF<ll4 TNFaE
sk AdE FAIEE A2l 2]l F
o]5] TNF-gol] %|8F4}-2- 1 o]r)(TNF-resistant) TNF-a
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E sk FUAEE  nude mouseol| s} FAFst
R ol FF A3 2 Aol A=l on, o= A
At TNF-a9] okt A 3AP} Sl A A3)-gol
%EE‘%C]'IO'”).

1= ohE 319] ol = retrovirus vector& o}
3lo] TNF-02] cDNAE QUA9] QMM EFol ©]3Ys}
3 o] MEE nude mouseol|A] =he} FAsIE W A
AHQl RARge] FAGle] Fe] Aol asigix
o]3= TNF-gol] thgh AE Faoll FAIe] HolF o
2 A% ¢ ik sigde?.

ol <79 FFHL ARl eR T Fokol A
A AARE ¢ ke ALS ¥t Aol ey
FA2 8 3 AHA| gho 2= obg A AlAS A=
Fetmz HzA]l adjo] Lag Aok gat sete
He £ 93 H2A g o 24 TNF$} topoisomerase
12ke] A IAE 228 o o] FIAE Al ¢
A Fell Z-AF 739 A3 o] Wist & Zle
2 o3 4 9k

ol2fgh Fdoll thgt TNF2] A4-& o] 8slo] B o
FollAE TNFE 0|38t 4 AE, 53] T{71A &
A)EFA topoisomerase 11 inhibitor drugoel] thal 4|
T Z4Jo] ofuldl kS Hole AE ulelAl g% al
A TF71AIRES] X Eell 9lolA TNF-a-f-Azke] o]<]
WS AMgskedl 28] He AEE sk
o|& $3le] A= RAIEZFEA ARt =] AIE
ZF01 A549 A|EFE, QA F3]1& MEZFQ] NCI- H2058
AFEFe} A7) 955 AEFQ WEHII64 A EF
o}] topoisomerase I inhibitor drugZ 9JAol|4] =g} X]
ol ‘el 2olx  etoposide®}  doxorubicin
(Adriamycin)g ZH7} 7lsle] A|EEA]S] A =E A2
3L oJo] Z RAEFo)  2]HolX(exogenous)
TNF-a & 71ste] AXx)gt ¥ 22 SIS 716198
7359 AEESAES FHT F 4 BAE retrovirus
vectorg o83}y TNF-o §32E o|{lslo] 94 W
A A|EF e PRMAE 78It E 7392 AE
A2 A= Welel o A vl E4sisick

CHat 3 g

1. MZEFo} Hite

A¥ell 48R RAIEE A =Hiqt AlFEF(adenocar-
cinoma cell line)2l A549 A3EF9} TNF-aol] 74
HolE Agtel 9% Al¥EQ] NCI-H2058 AlEFe} AY
F9 A{8% AL WEHII64 HEFS AL313]
th NCI-H2058 A|E3E Agte] Z31E AEZ22 4
FIFTL WA E 9A4-07l =83 Sahdelel=
g ZkelA Haksly] wiiell f-37F ol)at
A2 e¥ie] £ ulie) slelel AztwEls WEHI
164 A|EF= TNF-a of) tigt ZAdo] nll$- 2 A2
deiA 7] vl B Aol Agxjgick

o] A|ZFEL RPMI-164081Al0l} 10% -8} €A
3} Al (gentamicin 50pg/ml)E Hr}sled 37T, 5%
CO; wlet71olA] wijekslgict.

2. TNF-a $8XI9] ol

7t BAIEEZHE] TNF-o 425 olQlslo] wighy
2 ATFE ARk 1 whie okl 2 AT}
27 10cm dishE 70% AL WSS el -70°Col|
Kt 7hed2e] Q1= A4 retrovirus vectorE 3R
e itz wglksiod wigdslgicl o3l poly-
brene(2F F5 Sug/ml)yS Hrbslar s154} B9k vk
3l9det. oh8d retrovirus 3-8 MiAIE #e]i RPMI-
1640uA) 2. ulto] 2427k E9F F7t2 wioksisic).
A2J3 1A G418(AF FE Img/mL)o| E3HH uljz)
ollAl vhelsled, Neo" 34141 419 E4] 5~k selec-
table marker gene) 2 slo] TNF-o §3217} ©]]]=l A))
Eo| A Alfalict olgA Aesl hul¥s)
TNF-a & AgsheAle] ofiel A% TNF-ov} e
ARl FAEE 7R3 QI A 2.50] o4,
olv] 71X WHloZ #lelglon] WS TNF-a2
A 5= NCI-H2058-TNF A|ZEF) 4] 23.61+0.84ng/
24hr-10%ellsQ. WEHII64-TNF A|E2= 1224
0.36ng/24hr-10%cells $Jc}.



3. RMIEFQ| Topoisomerase II Targeted
Chemotherapeutic Drug0fl CH&t 2t
245=M(Chemosensitivity)2] B}

BAEZE 242 100" A7 Scm dishol] WA
oko] 3mL7} =% AlojA] 2447 %4} uljeksilc)
A ZZE 96well plateo]] welld 10°02] AE7} =
5 A3 12207 B3t vt ¥ etoposided]  HE-F
} 242+ 0.1, 0.5, 1, 5, 10ug/mLZ 715 wiR| 2 &
Keled 3641752} 27k o wioksigiek 1) ¥ A
231 AE9] u}SMES)S MTT(dimethylthiazolyl
diphenyltetrazolium bromide) assay & Z&slgich "

o2 ohE wellollde 2t BAIETol distod v}
271A) v o & doxorubicin(adriamycin)-g 2t %
0.01, 0.1, 1.0, 10.0ug/mL7} Z+2} E3hel wiz) 2 )3}
o] MTT assay 2 A|E9] BEEE P8Ik 22e] &
AXE 6702 welloll Al F4H gke] Heldek

MTT assay WS Qoksld, MTTEY(2 mg/mL)
& 7 AIES7} Qb welld 50uL4 Y5t 44)17F g1t
37°CellA] 17(200g, 10EH)3xck 25 ohg 45l
% w)elz2 DMSO(dimethyl sulfoxide)Z- 150uL/well4]
W2 3 1587 & 50l 4ol FUck o5 A ol
okt 2 microplate35-7)(Molecular DevicesA}, =l
) Thermo-max)Z 490nmoll4] FF =5 Z4slgdch
245 FBED e ofasl o] AE ML) ulg
& el

W}-\f}}-ﬂ}'ﬂ

F

Percent of viable cells(%)

optical density with cytotoxic drug
= X 100
optical density without cytotoxic drug

4. DN|EXFER Topoisomerase II Targeted
Drug2& MXNAIS % Exogenous TNF
-oflk 7I5IE mel MIE MERS &Y

RAEZE 96well plateol] welld 10°7))2] AHEE
A3t 124)17} uljekst & etoposide™ doxorubicing A
<=3t v} e 52 747t Arksla TNF-a@recom-
binant human TNF-a, Genzyme D& #ZE5%7} 10

ng/mL7} SIE2 H7helol 364174 Bak 27k wiokeh
gick. o1& A7} vkt ATAEES iR
MTT assayZ Z4si2ich

5. TNF-a RAXHE O|Q8t0] HHAIZI 2A|
=0 Topoisomerase II Targeted
Drug® 713518 Wel ME MEZ 53

ula] TNF-a 9327} o|d A7k RAEFE 7}
7} 96well platedl] 10°cells/wello] =) A] HFs)aL 124]
7+ wRlof|A] okt ¥ etoposide?] HFHErt 247
0.1, 05, 1, 5, 10ug/mLE F71 vz 2 23bslo] 36
A7k 27 o wieksiQlck o 3 AESE A2 vl
& MTT assay & ZAs}gick

BAEF] 799 vPIRE kg welloll= adri-
amycino] #Z¥E%7} z+7F 0.01, 0.1, 1.0, 10.0ug/mL
2 A71E e S Tlslo] AE BEEES A WhEeR
st

6. 42t B4 U A N2

7b ZRX)E 6 well o|olld FAH AIE WEES
ke FABIA Al oA F% AEES] 7
27+ Zole] FAEA felA AFL Student’s two-
tailed t-test2 313 p<0.05Y o] EAH o ol
2ol & o= Ao Yzsiglck

E=| }

1. WEHI164 MIEZF0AM Etoposide0fl CHt
Mol Hlm

R WEHI 1640 etoposide & 7151502 ol eto-
poside®] FEo}t AIES] AEEL & WA H
ol FE7} & 7F AIE PEEL 2k exogen-
ous TNF-a(s% 10ng/mL)E 713 2 713 AES
o] Yki TNF-a 325 o|dslo] H¥kA|Z(trans-
formed) AELS 7PY AEEo]l EUeh wEbA
WEHI 1644 E320llA1% TNF-a9} etoposideS 7o)
Fofsll AE EAo] FuiEIFork, TNFa-dAHE
olJdt AMEFME 2318 YAl Frio] 7had
(p<0.05) Z1& WAL 5 UrkFig. ).
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Fig. 1. Cell viability of WEHI 164 on etoposide treatment.
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Fig. 2. Cell viability of WEHI 164 on adriamycin treatment.

2. WEHI164 MZEF0M AdriamycinOf CH

# Zis=Ado| Him
BA)EZ WEHI164 M|EFFol| adriamycing 71319
€ AHH=ED) adriamycin®] FE} AFE YEEZ
£ RS IAIE Holu, 557} &5 AIE AER

2 Yk} exogenous TNF-E 718t & 7} =Eol|4]
AE AEEo] 7H¢ HE9k3(p<0.05) TNF-a AR
ol & 2T AE FERS] Aot YA F
AFezs folatA] A3kcip>0.05). w2hA EAE
ol}4] TNF-a2} adriamycin-g- #-83}9-2- o} adriamy-
cinghSol] HlsH4 AIE S4o] Z7RebAR TNF-a 4



AL oYt Tl PobAl kol WiskelR) olgk
=5 ¢ T YKFg. 2).

3. A549 MEZ0IM EtoposideOil CHE 24
49} "z

BA|ESF A5490] topoisomerase 11 inhibitor 81244
24| etoposide E 7181992 ASH(NZD) etoposide2)
S50} AT AEEE 87 MBS Rolo] B}
EEGE X WESL Y9kt exogenous TNF-q 2

7F 78 7 BReld BE AE *35‘-%01 7h ysk
21Kp<0.05) TNF-a & o|qJ3t HEFE thzToll v
slo] 232] AE YEEo| AuIgiA] Eol gtAlel ol
g WS 2%ckp<0.05). webd TNFa §A2E
o]Ygt AEFollA] tzFoll nls}o] etoposideo]] digt

bl Z4o] 271517 ke WA & ek
(Fig. 3).
S TNF-a §AAHE 0193t -2 exogenous TNE-

aZ 713k o) nlslo] FolslA| AE AEgo] Eo} )

4 N\
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3
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Fig. 3. Cell viability of A549 on etoposide treatment.
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Fig. 4. Cell viability of A549 on adriamycin treatment.

— 307 —



A4S Hckp <0.05).

4. A549 MEF0|M Adriamycin0f| CHSt 2t
+=49| |

RAEZO] A549 AlEFo]| adriamycing 7312

AS(HNED) adriamycin®] SES} AL BEEE §

HHSEAE Holr A S5t B8 5 AT AE
£ U3t} exogenous TNF-a & 715H & djz=7l|
Hlslo] MIE AZE-go| fmIgiAl Fokp<0.05) A
of] thgt WS BT, TNF-a $AAE o]]Q]3t 2ol
AE olzgoll ulelo] AE YEgo] Fokp<0.05)
g Bgich webd] TNF-a $84E o|Uah A)EZo)

C N
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50 - 4\ -{}- TNF transfection
R 2 AN A\ - Parental cell line
X
(7]
3 40
o
o
8 30
>
S 4 B N
E EE"* @* ~~~~~~~~~~~ - _
8 20 1} _____________ ~—
o * [ S— o
o
10
0
0.1 0.5 1 5 10
\_ Concentrations of Etoposide(mcg/mi) )
Fig. 5. Cell viability of H2058 on Etoposide Treatment.
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Fig. 6. Cell viability of H2058 on Adriamycin Treatment.



4] adriamycinel] thgt ZH~do] =gl v]al] 237
ZEFUEE WY YKFig. 4).

5. H2058 MIZEFO0|M Etoposidei] CH&t 2t
49 Hlm

BAIESF H20580] etoposideZ 7}3141-S -9z
T) etoposide 559} AE BESL 8 vlS AAE
Hol FE7} & 58 AFE AWEEL Ukt exo-
genous TNF-¢ & 71t 7 AE A& 8o] =3}
FARLZ Golit Hol & HolA] gloKp>0.05), gt
Al ZHpAdell wishr} giglek wbd TNF-a §4%1E o]
Pt AT AIE YERC] ATF 7H Ykn
zoll vldle] FARCEE Foldt |5 Heip
<0.05), TNF- §42}2] o]2lo] H2058 AJEZofja)=
YA S SRS ¢ F UdckFig. 9).

6. H2058 MIZEFWM Adriamycin0ff CHEt
#T49 Hn

BAES H20580]] adriamycing- 718198 74 ad-
riamycin®] FE9} X YESS o whIHAIE B
ol F=7} & 5 AL PEES Uit} Exogen-
ous TNF-q & 718} $~& 7} 355 2] adriamycinof|4] 4]
X AEgo] dlzFHE Y9kotKp<0.05), TNF-q
FAAE 018) FEh: 2k TNFa 43715 o
U AIETONA = AIE AEgo] 7ha Yok o]& o)
Za3} v)asle] EARCRT o3l lo]E B
H2058 A|EFoN|A)= TNFo 942k o]3lo] adri-
amycinol] thelo] QA ZArAd-g Syl AS &
T USIcKFig. 6).

i &

TNF-09] A& 282 =7 u|4) =4 (noncy-
totoxic) 2H8-3} ME FAl(cytotoxic) Lo F L}yo]
A7 ¢ Yl vAESA 2R golgt F72 AZ uke
I o =24 qhgoll Aofel= AL e, TS
4 Aol ofE] FRe] UMY WA Fok HIEZ
tHeled AE F2) AA|(cytostatic) == AT Sal
(cytolytic) Zhg-& A3},

TNF-a & F& AlFe] Aol 2Jsto] A45=]o] tiy)
AE(macrophage)olir] BAEL} QJE}l Ly TNF-02
2olshy Qs w3k lymphotoxing AYARSH}Y,
lymphotoxing JehollA g%l Faokiel 242 7t
A1 skl 2.4 19801 driel]l 54 9 )=l TNFa
2} 30% 9] 24 §34(homology)$ 7FAI™ TNF-p
Z E2P|= g} 2 285 TNFa 9 §-430) o
v} TNF-09} Z+& ~8all(receptor)ol] Z-gslar 4]
E(in vitro) ¥%Ktransformed)X A)FEe)| dislol= 4
% ] Al(antiproliferative) 288 Wt} £t giw
] FF 9 ARSE ALY W™ AEF(trans-
formed cell line) = A3l &](in vitro) TNF-a & )
AR 4= Qo= Aldo) e Qlepo?h.

32742 TNF] ME54 2h8, E3] 3 Al¥ol
gt 54 2H8-5 o] 8310] o] & ko] x| Bel] o] g3lx
2 s g 7t Assle] $tf*Y. aehg TNF
7} 713 FAIEel] aigt AE5AE Aol AH 2 gt
7ol B2 Aol AUrhe AHo] oA] 4 3t
5 TNF7} 23b3Q] 3t avhg Jehd 4= e &
= 400~500ug/kg/day o] 2%} Sug/kg/day o]4hg- Q)
of] FoIalol2 79 A%k HAH Sxbgo] walog
AR ege FoI8 471 gicke Aeld™. weli] TNF
o] AA FAS oAl FAloll TNFo| &35 e}
A 317] Siste] AE SRl Fazow 2.
g g A s o] BAsIglc)

= A gt A W o g Qlsle] Azt
Z)E(gene therapy)7|Ho] o] wbatslniA] gkl 2H&
& FaMoz Fope] oMY Yol bEZ o1t o
7} Ax=]a gl Interleukin-20]] 9sle] #4131
Z9F A Y¥}HTumor infiltrating lymphocyte, TIL)
5 A FFel FJete] B HIE AP, of
¥ retrovirus vectorZ- 0|83 §AA} o]9) sHe] ut
A=lo] sick oleidt A7F AAH o2 TNFE Hulst
= ) AEFE BAPHE(in vive) nude mouseol] F
UBIE A A7 AF S5 AT Ak A4
(invasiveness)o] Zt4zsigichs A Azl B aslg)
3, retrovirus vectorE- o]83}o] TNFEHZE 0]9)3H
HMMESRE AAHE nude mousedllA] FYsIRS
o AP e AF A AAR Foko] 1 AAe] oA



Sk Eakel A4 APt SRR ent, oleldt ¥
a0 3 TNFaH| 2 A AsIicke <+ A3t Bas)
e}, wehd] TNF §42E QHAlEol Aoz o]
Q18 4 STl ol A TFIARS M BT S8
o % 948 Rolehs /S a2 & A, 22h) o)
AFIIE TNESHAE o|QJak SHRIEeIA 971
dollE 9442 Fake] ML giglor) HulAHY
o] 2okE 7R3 Qlo] Fode] Sz 2uo] o}l
AR e BolEglone §44 o dEez:
Fapel 2AY A2} Pohssiol Hitaol Uag
2 Ak

b8 AL &(in vitro) FoJgt recombinant TNF-q
9} chemotherapeutic agent, 53] topoisomerase II
targeted drug’®& 37 FoF AEFoN FEAZE o)
okale] A E EAo] A7 470 F(synergistic)
Hgale] 7 AT S4o] Z7HEI9eRe QT HokEol
FERFE

olgdt Al A7 AT Sl Vbt AUES VxR
slo] B ATl A =it AEF, F9E Al
FoF AR AREF AET thsle] YdollA =ik
9] 3]k 313t @ Hel] 2xo0]+= thiE=|Ql topoisomerase 11
targeted drug?Q] etoposide(VP-16)$} doxorubicin(adri-
amyciny& 7RIS o Uehhe gak AL 54 2g
9] 2717} TNF-o ¥ whekz7lell Fofalals ol &
402 Z7hEA gels, theo2E TNFa &
AAE o|Qsle] TNEaS WA AEFollA 7} 3
Al it AE E449] 2717} o RA] Wiskeh= A&
A B3 gk TNF-a-337) o|de] gtAlell vigt 74
TS FTRIFIE Aol Wk SE71AIEe] A
Boll glo] AEE o] 24 & gloelzka 714st
et

¥ 9] ZHoll A Hel v} 2jlol]A] Fofdt TNF-a
o)l eJslod Zt A|EF2] topoisomerase I targeted drug
ol) thet otAl| 7-A3-& WEHI64 A|EFe) A549 A
EZe rlHog Zr)slgic) H2058 A|EZRol|
A& doxorubicinelly= 453r8-& Holu] AlESA o]
Z7Fsk.e1} etoposidedll= A& A52H8-2 Holx)
eigknl, 7 ol WstelA sistort AEFe) TNF

09} Al ot Zp-ge] Ho] wiEelelsr AY7tE

ik & WEHIL64 A|EFE TNF-gol] o} 7rAdo]
A aihighly sensitive) H2058 AEFE 2E558 714
Alo] gl ovi(moderately sensitive) AS49A1EF= H]|Z
2] %8448 HelcKresistant).

3 7} RAEFRERE] wW¥sl(transformed), &
TNF-a fAZE o|Jsll AlEFoll topoisomerase
II targeted drug-& 28-X]7] 7-9- WEHI164 A|EF9}
AS49 AEFAX = BT AT EA4E Z7HA71A &
AT 2318 RAEFE] AN} AIE E4do] Yo}
gotAlell Wizl WA (resistance) & ¥.gicl WEHI164
AEF] 739, EAZEFE TNF-ooll Z5-40] A
TNF-a-f-32HE o])s}od HEAI7 MEF= TNF-ooll
43S Holw Zlo] ¥ Ugle] | &= glog)el 47
et a2 H2058 AlEF9] 7395 TNF-a-f-d%}e)
o]¢o] etoposidel} doxorubicinel] thslo] 25 ket
ATE TS AR UERGAL o) 2)iell4
(exogenous) TNF-o& o3t A¢HT esle] AlX
4ol vl & AoF A=)

WEHI164 A|3E5:2] 739 2] 5oll4] Foigt TNF-ool]
< Aol gk o] 5+8-2 B9l o) TNF-
afRALE )3t 79 23l8 AeAde] S,
o= TNF-ooll ZHpAdo] 2 A7} TNFof-3zs
°]}13t - TNF-aof] 233 7HAIA| == =t st
o] sheelel BAF?. TNFa §47}9] o]le] TNFa
oll gt M-S 7EAA == 2S5 2 713 Bt
A ¢kor} TNF G~g-#l)e] )3k =zA4(down-regulation)
ol AL ol AEE AL Pprotective
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o] Aol gkl dislods FARE 71 oz WA
& US b A £ gk

o|Ate] Hzte TNF-a-§-A4ke]l o]glo] topoisomer-
ase II targeted drugol] tigh 3kebA) Z5-Ael olx]=
AL A 2Y(in vitro)©] 73-%- ALl w2} clelak
As Hol AP A S BolAE YSE L F
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2 of

oApi2e:  ZkejARIZ Tumor necrosis  factor;
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o Uit AIE 4 1 alEHY isgel sl
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A4 2ol TNFE 208 dhgo2 oAz 9l
on], §27 ol<ell SJ3) Q=Ho] TNFE WAl
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FAR= hAEel TNFa SR ol3lsio] 2ol
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F3] Hiqke) Sjt 51t aH] X gel| el sol= R
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SIS ol B AIE EA4E MTT assay 2 48k,
7} 2 A|FEZ(parental cell line)ol] TNF-a2] 325
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of kA ZHrdo] SiAlE ek
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