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Purpose: For tumor growth, invasion and metastasis, a cascade of linked sequential biological
events is essential; overproduction of growth factors, activation of proteolytic enzymes,
induction of tumor angiogenesis, and enhanced tumor cell motility and attachment. We
tried to test whether the biological therapy against the biological targets can modulate
the specific biological characteristics, and furthermore increased anti-tumor effects can be
induced when the biological therapy and cytotoxic chemotherapy were combined.
Materials and Methods: YCC-1, 2, 3, 7, and AGS human gastric cancer cell lines were
used in these studies. Pentosan polysulfate(PPS) as a heparin-binding growth factor(HBGF)
inhibitor, Tranexamic acid as a plasmin inhibitor, Adriamycin as a chemotherapeutic agent,
were selected. The methods were Northern blot analysis for the detection of Midkine(MK)
expression, soft agar assay for autocrine tumorigenicity. The expression of uPA, PAI-1
was determined by ELISA, while the MMPs activities were evaluated by zymography.
The effects of each drug on tumorigenicity and tumor cell proliferation were evaluated by
soft agar assay and cell proliferation assay, respectively.

Results: YCC-3, 7, AGS cell lines expressed MK mRNA, whereas YCC-1, 2 did not.
YCC-2 cell line showed increased expression of uPA and MMP activities. Only MK
expressing YCC-3 and 7 cell lines showed the tumorigenicity. PPS suppressed the colony
forming activities as much as Adriamycin did(PPS; 8 ~24%, Adriamycin; 12~40%), but
it showed only cytostatic effects in cell proliferation assay(PPS; 60~103%, Adriamycin;
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22~97%). When PPS was combined with Adriamycin on the Adriamycin resistant, MK
expressing YCC-7 cell line, the growth inhibition rate increased up to 84%, while that
of PPS or Adriamycin single treatment was 40%, 22%, respectively(p=0.001).

Conclusion: The modulation of specific biological targets can induce the anti-tumor
effects. This suggests the possible clinical application of biological therapy in gastric

cancer.
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S5t MEZANANE A7 AR UFL Midkine
MK)o] B#&=9low@), MK U8 A5G =
719te] AR/ E JEF]0|(5), MK} 1942 F4
I Al Y& Ao g AAHYY FAFANA E
HEE 382 34 4% a4 32 4884
AAE distalat Aistel FASHBE(©6), o] E
sz} A% A4l A heparin-binding growth factor,
HBGRH &2 €43t 9 71%& JAlstE heparin
analogue 2 YAIE FAL JAls2=07.8) A&
2 x| & (biological therapy)7} ME2$ X & A
o2 AA = gtk

e} H&F Heol HA A /AT &
ol £3F A& 3l serine protease(9,10)2}
MMPs(11,12)9} AA| AA of2] gFoll A ws
Z717} Baslglc). Serine protease®] UFQl urok-
inase-type plasminogen activator(uPA)= plasminogene]
A plasmino 29| Ag-g F7HAF|H, plasmin--

4 F99 712 & FAs & fibrin, fibro-
nectin, proteoglycan, laminin 52 24 | *
olye}, type IV collagenaseS #A3LAIA type IV
collageng ZHHH o 2 | A|Zlct. wPAE ABElH
] A} ¥4 ¢l plasminogen activator inhibitor(PAI-1)
o 3 Aoz AAHCH13). EEF MMPs
GAE FL 78 ATNH AAHH AA e
FA 8ol type IV collageng =tal3l3z, 92 kD
(MMP-9) &3} 72 kD(MMP-2) o] glti(14). MMP-9
2 tissue inhibitor of matrix metalloproteinase-1
(TIMP-1), MMP-2= TIMP-2¢1] <l =L f&o] of
ARA(15). kA dzA A JHEE olF o
MBS 2 JAA] EFHE S 2AYR
A & A{E AAY + Adck(e).

ololl AAA-FEL AL AY AEFE o] &3}
7t AEFHE AESH A9 Aol g uwlasla,
ARJNAE BEZ o5 AELH N a9 7ts4
< zAH B s

Nz W 4
D AT QR

M AMZ HEF: Az o33} g
&ollA B} W Aol ggte g RE] #&3d YCC
(Yonsei Cancer Center, Seoul)-1, 2, 3, 7, ATCC(
American Type Culture Collection, Rockville, MD,
US.A)ollA] 43 AGS(ATCC CRL 1739)9}
HT-1080 4#-%% AFEF(ATCC CCL 121)E A
23131t

Aol 487 NEFEL 56°Coll 4 3087 &
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BAAIZ 10% F-ellot "2t penicillin 100 Unit/
ml®} streptomycin 0.1 mg/mlo] 382 A EuljokL
WA 2 37°C, 5% CO,2] 3-8 8¢5 ulakr]olA] )
R, F 2~33] wiAE wzheigicl

2) AF2 9FA|: Polysulfated sugar® 4] 3l|=}elz)
ARA ez ARAA Attstel 44 A2 ¥
A3 A AIA| 7] = 2FA|21(8) Pentosan polysulfate,
‘uPAoﬂ 23] 715 plasming o A3} plasmin
inhibitorq] Transamin, ©4 AAZ= Fgell4] 7}
2 A7) #8 Adnamycing A HHsledr). Adriamycin
(10 mg/5ml, FAHAl, AEA, A-g), Transamin
(Tranexamic acid, 250 mg/5ml FA}A), AYFE,
21€)3} Pentosan polysulfate(PPS, a gift from GmbH,
Munich, Germany)< 374 EashH 4 AYA v}
AMEugAol] B Aslo] A-L3lsirt

2. g7 WY

(1) MK mRNA g8 &3S 2|8 Northern blot
analysis: 7} A|¥E30]] 4] total RNA extraction sys-
tem(Promega, Madison, WI, U.S.A)& o] &3}o] &
RNA & ¥, 15~20 pge & Northern blotting-&
A5l vH(17). 1% formaldehyde agarose gel4hol]
A RNAE A7IGE 3 % gelg . ethidium bro-
mide2 A3t} RNAS HZEA4 (integrity) S #9)
3}31, hybond nylon membrane . 2 o] % FXA|7H
t}. Membrane-g 7]Z¢] vt & prehybridization
# random oligonucleotide primer(prime-It II, Strata-
gene)Z o] £3}o] THE [a’>-P]-dCTP labeled probe
2 42°CollA] 16A17F £t hybridizationA] Zt}. o]
u}] 487-base pair human MK cDNA(Dr. Anton Wellstein
A)-F, Lombardi Cancer Center, Washington D.C.,
US.A)E template DNAE A}-83}¢]3, GAPDH
(Glyceraldehyde-3-phosphate Dehydrogenase)E. ]
Z3}9lt}. Membrane-& 2X SSC¢} 0.1% SDSE A
HE —70°CoNA 2447 ZgstnA dgsisict

(2) R E A0l uPA U PAI-1 9| £XH: Shi
5199 WHez 7} Y AEFo 239
cytosolic extracts§ ¢]-8-3}0] sandwich ELISA(enzyme
-linked immunosorbent assay) H} el ¢}l uPAS}

PAI-IE FA33ch 4 g2l A wPA 9
PAI-1¢o]] ti¥t mouse ¥HEE3}4(Monozyme)E A+
$313em, o|x Al biotinylated® wHFEE
A|(Monozyme)E Ah-gsl3ich. w4 uF2-2 HRP
(horse-raddish-peroxidase) conjugated streptavidin-S-
A-L3}gar 712 OPD(ortho-phenylendiamine) &
Agstgct EF A8 Az A% wPA 9 A
2 ¥z PAI-1(Monozyme)g A+-8-3}¢it).

WA Ux} gA|E coating buffers 26) 3] A3}
% 50 ulE 96 well ELISA plate?] 7} wellol] 2=
taL 4°CollA] whAl Wbx)slglcl. Washing buffer2
MIA] 200 p12] dilution buffer® 20°CollA] 30
£ WA Z Y 33] AAF 100 ple] AAIE 7
wellol] FF3}51 20°CollA 1 A7k whA|H ) 3
3] A% 3% HRP-conjugate 894 0. & 20°Coj|A] 1 A]
7t HES AR hA] 33] A1HF substrate -§94-8
7t wellell 23l W& Apghslar 3087 w4
Zch IM HyS04 100 & 7+ wellol] E-Zatod H}
& AAAF]Z automated EIA readerE o] L3}
o 492 nme) Aol N FREZ ZRA}

(3) Etuf HF|EAQ! type IV collagenase §A
£ H|m: 7} AFEFlA Shig(18)e] WHHoE con-
ditioned mediaE %%t t}-S type IV collagenase
9 FAEE 71E9 WHHHE(19) zymographyell
93l vlzslglvl. Conditioned media 10 yl& E-aF
2] non-reducing sample buffere} Al.2-ol|4 1087}
ukS-2171 =, 10%2] type IV collageno] ¥zl
gele] Z} wellol F9]3F ¥ 20mA(130V, 903 )&
A714Ee APk 12 pgml X2 con-
canavalin A & 2|3} HT-1080 A|¥F9] condi-
tioned mediag FX|AE AL3Hct. AdE
¥ gelg renaturing buffer2 4-2oj|4] 3087} vl
A171 F], 37°C2] developing bufferel] 4 1647t %
ot uk-2-X] 7). Developing buffer& v &l 5| 0.5%
Coomassie blue2 4|7 43k & gel-& AA
Fc}. Computer-assisted image analysis(Bio-Profil,
Vilber Lourmat Biotechnology, Marne La Vallee,
Cedex, France)& o]-83}o] gelll] bande] =& o
UEE F43 SHEE vz B4l Col-
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lagenase2] #AJo] gl gel?] densityE arbitrary 1
unit2. sl 7} band2] imageE computerized ana-
lysisd}o] band unitE ZFA sl

@ due FLHMS HIDE I8 soft agar
assay: A2 AEMLYAS 2434 7 opAlel
g AP AHRE 2A87] A3l soft agar assay
£ Wellstein 5-(20)2] Wt o2 Algyslgdct. HA
agar 12g% 50 mle] Fiol &iAA HF &
Z3tich 313 agar= 50 mle] $eloldMo] 3
%9 ¥HA), 25 mis] 29 FZHuH, 50 mle] agarS
£33l 42°C g2zl Bl A, agar§-Y
1 ml-& 35mm dishol] $oJ&}s & 3 A|A Fu]3}
vk 919t AEFE typsinEDTAZ A 2lshol g
AEE gtEo] AFEFE A o3, 7 dishule} 2
x10°08] AEE wikstglch MEE agar &4
¥ Eéhsle] 2.5 mle) &0 g E )L 0.8 ml
# 7} disholl @3 TRHBAL. 7 HAlE FE
W 2 (PPS 1, 10, 100 pg/ml, Transamin 1, 10, 100 ug/
ml, Adriamycin 1, 10, 50 ng/ml) A X 9) agare} ¥}
A BEsel ¥ AAYASS Brhskelch he
dishE 174¢] pointZ 3lo] e Y AEA e 5
AR, AEAGS FFLEFE X2 2434
et

(5) YRS MEEA N &3 HDE I8 o
H &M AL 2 Aol it oA 2
AAS 7] Y3l 24 well plate?] Z} well 2 $Jt4)
ERZ 11008 EFam 2447 miF F,
ALY BEUR A7 S Sodsgc o
AFod 24X7F FEE] 6U7F Coulter Counter
(Coulter Z1, Hialeah, IL, U.S.A)E o] &3l AE
S8 2D e AT HFF400 8l oA 7
F4E Frhasich AL ARFHE 7 FEo)
th 3 welld] AEFE Ao] 2 FF+EFE HAXA
2 243819 v} Adriamycing 1, 10, 50 ng/ml 2]
5 &, Transamin¥} PPS+ 1, 10, 100 pg/mle] &
=2 AYE AWk oA HEFodA Ay
€ #A4sl7] 9ty Adriamycin 10, 50 ng/miol]
Transamin®} PPS+ 1, 10, 100 pg/ml®) 555
4 Fosted AX AAFAE vlasigdeh o)

FoF AX57E vzl HjF 50% o) it
groupS- sensitive group, 10% o}s}Q] 7391 resistant
group, 10~50% A}o]i= intermediate group2 & 7
A 2. F A Al E B4 BoJA 7hzte)
okAl Eo] HAFNHT ZI ASE A% A
sk eH22).

E<| o

D 2 MEFS WENN @Y Hn

(1) 34)7] #X| 2IXjel MK @ 9 2E38
A0l B ME T2 "M Hlm: o A
A| FFol|A] A3 Northern blot analysis A3}, 6
M9 MEZo)|A MK mRNAS] ubslo] dx]g]
thFig. 1A). o]F MKE #hadslE YCC3, YCC-7,
AGS A|EZ9) utdslz] 9k YCC-1, YCC-2 A
EFE Adzled ohg A7E APt

Soft agar assayol] 2]3t A2 FF P45 H|
2E 2x10709) AEE BF 209 AL5
£ Aol Atk MKE 43sl= YCC-3%
YCC7 NEFE AEAEs gA4siges YCC-3
AEF7E YCCT AEol sl 3ufe] F 234
Sl {2 MKE WA e
YCC-1 MEFE AZFE YAIA ggen
YCC-2 AEFE H&77 5 vl eksiA] A£F
22 P43 d(Fig. 1B, 10).

() ARI| AN eIXiQl chfEsy s ol W
Hlw: $19F AEFHE el B § 40 uPASH L
oA 2744 PAL1S] WA EE =Ase OD. g
< vl qch PALL AL 7R AEFE 2F
HT 10802} HF % 750+429] 50%¢) 375 o|3l&
Sk o m(p<0.05) MEFZES] Zol= HE = A o
ket b uPA ¥l3l-2 HT 1080(0.D. 536 +3.6)<)
WE T o} v @A YCC-1 A|EF 520+25, YCC-7
AEF 534147 Xol7} glglont, YCC2 AX
F 7491308 FA  2¥E 9] 09 (p=0.005),
YCC-3 A EZE 354+19.4(p=0.009), AGS H|EF
= 288:£20(p=0.018) ©.& 9krh(Fig. 2).
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g 60 Fig, 1. Comparison of biological characteristics
© - of gastric cancer cell lines based on MK
40 gene expression. A: Detection of MK
20 mRNA by Northern blot analysis. B:
Colonies of YCC-3 and YCC-7 cell
0 T — ) T lines. C: Comparison of colony forming

YCC-1 YCC2 YCC-3 YCC-7 activites by soft agar assay.
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Fig. 2. Comparison of uPA and PAI-1 expression from cytosolic extracts of gastric cancer lines

by ELISA. A: uPA, B: PAI-1
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Fig. 3. Comparison of MMPs’ activities by zymography:
MMP-2 & MMP-9 expression in the conditioned
media from gastric cancer cell lines.
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MMPse] ¥F&-2 YCC-2 A|EFol|4 MMP-97}
74 unit, MMP-20] 7 umit 0]%] 21, YCC-33} YCC-7
A EFE= MMP-9(ZHZ} 13 unit, 20 unit)$} MMP-2
(@7} 1 unit, 11 unit) S wHEsg et 28y uPA
w1 o] 7HA Y& AGS A EFol| A& MMPs9] &
o] xR gkgheh(Fig. 3).

2. MESHE R R0 B M@ &Y
=g

() BolE AmBAE 4F X @Y AH:

A=A 5ol A= YCC-39F YCC-7 A EFol| A
soft agar assayol] ©J%t PPSe] A=A AA| ¥
& Adriamycinol] 1% Az} wl@HAT. F A
¥ Z g5 Adriamycin®} PPSel| £ ul#| F41&
Jehligl e, YCC-33 YCC-7-2 8]3ZA] Adriamycin
3} PPS 5 <Al ik ZhAde] YCC3 AEF
oA Fe ZFoINUckp=0.09, p=0.16)(Fig. 4A).
QA B 7}F EEQl Adriamycin 10 ng/ml, PPS
10 pg/mio| A AAZYPA A= vl2sdS wl,
Adriamycin®} PPSe] A5 Z+7 YCC3 AlE
ZFoll A 40%, 24%, YCC-7T AEFNAHE 12%,
8%, Y AEFUANA F FAlle FAE o
A5 UEHASIcHFig. 4B).

(2) #4| % di#H| simeide 43 X o
A|: Adriamycinol] 2]} anchorage-dependent growth
AAle BE AEFA &3 vial] J4do) B3
Hdck A Fo] FxolA 7ZF AEFY] adi-
amycinol] thgt ZH4A vl LA, 10 ng/mig] 5ol
Al AGS$} YCC-2 MHES= sensitive group, YCC-3
A|EF intermediate group, YCC-13} YCC-7 A
X3 resistant group 2 BEHE 4= 9. HE
W AE5H ) AjQl PPS, Transamin, Lovastatin £
oA &&ule AR Ade FRHA R
A EFel whe} Zh efAloll gt A B 2ol
< Zrol7t = A ch(Fig. 5).
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Fig. 4. Comparison of anti-colony forming activity of PPS and adriamycin. A: Dose response
curves of PPS and Adriamycin in YCC-3 and YCC-7 cell lines. @: control without drug
treatment, [ll: Adriamycin 1 ng/ml, PPS 1 fg/ml, A: Adriamycin 10 ng/ml, PPS 10
g/ml, ¥: Adramycin 50 ng/ml, PPS 100 ug/ml. B: Comparison of PPS and Adriamycin
effects in YCC-3 and YCC-7 cell lines. ADR: Adriamycin, PPS: Pentosan polysulfate
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Fig. 5. Growth inhibition of each drugs on each gastic cancer cell-lines in anchorage dependent growth model. ¥: YCC-1,
B YCC-2, @ YCC-3, @: YCC-7, a: AGS, PPS: Pentosan polysulfate

3. 42 Bio-chemotherapy)0l| 2|5t 2o} 2t
&3 Hl@

AETH A 8AE AL W3S o A
Fo] AAd vXe AYgS JBAIRAG. YCC2
M EFQ} AGS A EF¥ Adriamycinel] w9~ 217+
slo] PPSS] W&ol W F7} aHL gt 4t
] Adriamycinel] intermediate responseZ 2.Ql
YCC-3& PPSE W&o 24 Byl adrt #3
59}, Adriamycinel] resistantdt YCC-13 YCC-7
2 H|:2A] PPSS] W4 E X9l MKE uldslA] &
T YCC-1& ¥ EFdo W 271 A& A4
a2t gl ed, PPSe] iy E3EQ1 MK
HE YCC79 2SS 445 iyt FEE o
(p=0.001), 1 HA 7+ Adriamycin 50 ng/mle] H}
¢} FY3chFig. 6).

| -

AEAQES 9 FAAAESe w2 el F4
7 A& 9 Aol <hAA #A o] W AWUA(2),
o] RS Aol Wi A7t AT F53] Tt
132 ik Sehvtatell b3 B8 9gtolA o]
chAlE A S ARl AESH A8 M
Ag Bz B QFE AWt o] F400
AR A o] 2l AlEL] FAo] ulsle

(3

(IF oL {'3—‘:

&3 474 AFE ohy Aetad BEE
T FFEAYA ] IrHolng, FEIAY
AL AEH =4 F39 otz Feud &
AEFo A Fulse 2o e 4
sH1st Zghetel A3 n2(18) o A% #
e ARl A% xg5e] ¥ <t D 5 Aok

st A 44 A2 sl MKE AEA
EFE TR o] AFFAA LAY F o}
Yek@), ol9] L dddge 4RA4E
FE)F FHFIeA B}, MKIE ke
AT FAYZTO] ANHAGE). wekA 2
Tollde MKE 4346 vehie 488
A 243 AEH A 5B FE(specific tar-
gen2 A3kl 49 AWt

RN AT uPAE fhol At w2t
22 o4 1 o] F7HE # ohe} ol9] A=l
A ARIQAAQ] PAL-1%tS] EFYol fiEe B
A8 T URTH24). MMPsE 9] 27l A
Ak Frbsla, Aol wa) B = Fotet
of, Aol A A7lelle B4R Aol BF F7}
Fo2 Hausl9eh(12,25). olgt ol fAgtallA
45| E uPASH MMPsE A& Al7ld s e 5
oAl AE}H Aoz A ALAMESF
8 §4& ulastaA it

Ak MEFES] F45 HIZE MK LHel| o
€ ARY4To ik WA 2Ead AR
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Fig. 6. Combined effects of bio-chemotherapy on the cell proliferation of gastric cancer cell lines
with adriamycin 10 ng/mI(ADR) and pentosan polysulfate 10 ug/ml(PPS).

ol &3 A4S wl@A], ATNA 482 5A
AEF F MKE BR1E AEZA Bt 29
B AEPAYNS BAslo] MKA} A AR
o4 BT A EulEn S HAss
%, bFGPE A4#h} Buleln) Eehe SW-13 4]

EZFo]] Kaposi’s sarcoma derived growth factor
(KFGF)g} 7+& Bu|7} 7}58 FGF $AAE 8
A EQA AR % opdel Fx AR E
ool YT ATATQO), 2@ SW-13 AEE
o] bFGF2] 24l E-A(carrier molecule)3E A7}
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€ 2% <(binding protein) §-H 7S] FA £
Aloll bFGF7} Bulslo] Fzhg YA A+AH
(26) 5°] X8 EX2A Hu|5o| Fa3E AlA
g A FATEe|ct 0|9 Fo] Hulgo] F=H
€ olfv FFAAIA L2a0F setad
BAE BT ALY F UASE gvise e
2, B dFAHE o] £H|7 Z(secreted pathway)
7t 1k vhg- HolHQl AFHH g FX=E
AEE F e 7HEAE AR

MMP-29] #A 3= wPAol 28 FXEw(27),
MMP-99] #A3= MMP-2¢] 93] SExm
(28), ol & WEaade] AL d5Ho|wAY
A Fo|ch. B ATl % uPAYL M ol W
gy YCC2 AMEFoA F3Z MMP-9s}
MMP-27} S 2 o| - thA| A EA 3t #A o)
YCC-2 A|EZo]| EA8l1, uPAY A7} 7] 8A]
87t & 9 &< ARt =3 wPAY &
Aol ogt dufZale] St A A=l
PAL-17}e] B33 Ao 2ai¥Ich?2,9). PAI-1
AA 7L FFR el BAZL Yrhes HAERE U
3 glon} oA 7R PAI-1-E uPAS] Ae]F oA
QALZ A uPAS] F7loll whE o]xX}H FrtE A7
. = FE & 2 FHeldle wPAY
PAL-19] A F7tEct 5 AA7e] BFHo)
FH A¥%¢s el AzEd. AESH &8
SEE AN A" & AxAEt, S Al
EFEA uPAS] W= Xlo]7) 9lor) PAI-L
o] WHoelle Aeol7} glol, F7HH uPAS JA7}
B aabHolelel A=t

olde AE FHstd T4y 44, s o
Aol BA Fo% AL 3l AZ & AE
A g4 9 Wl u) 9t AEFEE EA
U2 A2 4 AUch B dFolA nizdt 77
9o 4& BHE 3w AEHA A5 54
< ohg <HAle] Aol Asgsiedch

FAIEL] FAg WA F 9l FAld bl
g AT obF WA gol, B AFellA #heA
HELH A4S Bold o AAAE Aoz
F3e FAES A9t MKE X & ¢

AESH X 8AE A9E PPSE A AR
Hog AR Agsle] FA4LE AAAY
). webA s At AAUAES B o
A #7F Yol 2 ZALHA7L =g A F ol
H] 5-0] & (specifically non-specific)o]t}. uPAE
Asls HFE GAY FAE FoIsto] uPAd 9
g AEe] 713 FHE AT e R1E Y
011(29), £ QAFNAE AA| HEl Fo¥
Rl MMP #43te] Fog A% =
plasming 23 2 Als}od, wPA 28 AF F7H4
plasminol] 2%t A E=te] 7174 £3j¢} MMPse
gA3denE AAAE MdE AFHI A
Transaming 493t} Adriamycin® A A 4
of de] 2ol IAAZE G AAMEZE 9ol
A 7t 23t ow, B A 444 Sl
AEFl i ICo7t AAE ] e YAl
(30). =3 A|¥EAHAHA|7} ol Interferon E3
FAol Fr7l '3 BEE0](30), £ AtlA
A A A FAET HEA N g
o o] A5 ZIdE F o] A3t
PPSol|l 2J¢t En|7Z o] A= soft agar assayol]
Q13 AZLPA A vz gt FTHA o
AR AEF wel A2 Folsiglont, 7
AEF BF Foi3 PPS2] §Fol vl#ste] A+
o] AA|x]o], PPS7} MKe] A& ZAgH o g o
Al oE A EFA 2 ZHo](8,21,30) 19t Al
Fo 2239 HEE AATE ulsdr
PPS9HE 2| Adramycin®] ZAHZHQ AFA4L
ANE SIoh xS AFYA AAE =R
o, AEFo wul Az o Sl A
Al ZAHE JEsUch Fold AL FAEE A
EEZ A4 g 549449 PPSY} Adri-
amycin?}t FUg A=YPA AAARE el
ol RESH 257t g9t X gl AAd¥Y v}
TAE AAEAE. T3 AAJNAL] 2871 F ol
T &y A2 vy AR5 BE Exsnz
26), o} 7]Me] BN W]+ anchorage-dependent
proliferation assay model-2- o] &3}o] PPSe] <tA)
X Z4 AA 2FE A vlzEsich 2 Ao
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PPS9] <lA] o #&5 % ©]4<2 100 ug/miol A
5 gz 20~30% HAES AAdA A ve
b 28y MK Wi §5ell uhel 7 AlESF
E9] PPSoll i <A RIZEE AEE 7 A
o}, MK9| 45 NEZA 7HsAE ohAl &<
st9ich. o)ek7bo] soft agar assayellA] 2] & ZHA
o)Al &7}9} proliferation assayel| ] 2] A|EZ4] o
Agzole] o], ol&F3 Wl proliferation
assayoll A= PPS7} ¥u] 9 uliv] oA Hg
ARAA 5ol FAAyH oz g3l 2LEIY
3} delzdd & ARE BT AAlsy] dE
o] t}(20).

AE7l 849 248 sl AR Tran-
samin® 2 Ao} AL£¥ S AYAEF
AR 40% AAAFE AEAZ JARHE
eglen, AEFE A Rzl wel AE
g 4 Adich F, U4 FATAA L MKe| 23
uPA7} EAI3E 31, uPAdl] &3] AHE FAo] £
=52 E(27), MKE 283l AGS, YCC-3 A%
FollA 2 A A AE7} 5L Transamin
off oJ3) o] ZA=7} stu=Ee] o] JAFHE ¢
T U 2 YR AEFAE uPA g
MMPse] was $4] oAete] gaAde] glod,
o] okAlol] €3 AEAA Al ol BEY
A AT o FE B U AR
A 78} (32).

AETA AAMES 2 ZE7|H-e] 7|ES AX
A tAlgl 2ug o] FAIES Wi
golAle IS 45177 f A7 AlSE
21v}(30,33,34). E AFA = AE F4] A
gk AEE A AEPPS)9t AMEFui A2 oE
kA ZrAE JetlE 3¢ Al(Adriamycin) 2] =
S35 =Ac Adriamycinel] ¥17HE YCC-2,
AGS A EZFollA= PPSE| 713 HA7L gl
23} Adriamycinol] intermediate responseE- e}
W YCC-3 AEZE PPSoll o8 B} xast @
Z=glcl. E3] Adriamycinoll o] kAl =384 o]
RomA] PPSO] AAEFEQY MKE UHs A ¢
T YCC-12 ¥ &5dd wfEd #37t g,

MKE WHlsle YCC-7& 44 At 9, 2
A& Adriamycin®] A Fo] FE o4 50
ng/ml2] &3} FUsct ol AAUA A
Aol &) FF AEFo| AE F7]%F Adriamycin
o A A7)l FA =] Aol % AE
EA4o] Z7tstA, apoptosis(ME AH)7t it
5 Azg Q7 4 Qivk B dFel4 3R
A JAH oz IgA gl Ug d,
Eo|&el AEH vldE FEE = AENH
X8s yedozy 39l 73 A (chemo-sen-
sitization effect)E& S E3}e] X8 FHNE F3}
5 Ag Ao A7

| =

S-elvtetel]l B2 Al GAEFE dFgo=
248 ko] FA4, Af o HolA e e
AEEH AL 7 AEFA A2 =AY
Ehilel o] ZAEZ AEEE EFY 4 Aleh
oF AZHA B4 F ARUAE TEE e
A EBol A A(target specific agen) & FAl Wb
Ho] zHo] 7h5tte, ol WESH Aol &
AR ol BEA L & ASE DA,
53] Aol AgAol e AEFA LA
o} HESH &4 Fol JAAE WEA A T
A2 ARE 2 7 Ak E A7 Ao o
& A EFAA AENH A S 2-ste] YFS
AHE FEY T ol ol F AN 2elellA &
Aoz dF AEE 7o F S A=
A zp et

&

[
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