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SEALFERR SR IR AT HTE A A L CHERME &
%5, WhbYsaERRITENFRERICBWTE
KuMBEE %t > Twb, Adriamycin (ADM) 25E
MBEDILEREIC BN TARNLREHNO—DTH Y,
REGBEMEICN L TXBERFHO BOYTEMEA
EABESTONY, FLETENRECNLTE M
-VAC (methotrexate, vinblastin, adriamycin and
cisplatin) &% & D SRIGFRBEICBIT 5 E12 5
REDVEDE LT FLFERED 5T EMEE
3R THOERNEAR L TN TS, LA L,
TER BT 2 EFIC BT LA ICIENRTEE
RYHEH»HY), FLBELFERABTFLE(RYS
D HUERIC ETELZ R EF L H 0 ERK EME L
LoT\wb,

Fiz, ErOb IEL ) BISZE N/ ADM i
BRI BNTL I DL ) & SRR ENT
BY, ZOMEBFOBAIEE L L->TWE, K
1, MR FET 5 K> 7H##ED P-glycoprotein

(Pgp) i & % classical MDR (multidrug resis-
tance) HUL & - TR E N, SR HEEIEHEE
DIREADTREBHNCHEA 7205, T D% Pegp N F - 724

1]

(FHR124F 6 A23 B £H)

Bl AFEF RIS FERE

Tl | A ERIR (BRI R SR )
FSCHERSE [ R LR RN MR A R E

5L v $HFImiE, 3% b5 atypical MDR & %
COMBTRS LN S T BB IRES N
TETWw3, ¥ Cole 512 & » T ADM ft A/
HAgEMR H69AR 2 & 4B, HER X L7z multidrug
resistance-associated protein (MRP) 995> DNA &
BREEERLE T 2EEL DNARHERTH
% Topoisomerase (Topo) NDBAEH % DHEFRH
LB|EINTWE™, F/i2, RENBHEREICE2
INF 54> (GSH) % glutathion-S-transferase

(GST) % ¥ GSH BH#EEE#, GSH #é&3nk
WE % MRS BEH T 5 K> 7 (GS-X pump) A&
¥ 3 F L PUESIM M BV THEM D 2 W THEE
B L 22 LBE LT3 EEI N T 5510,
ZNDEEDEEIZMIECHES TR D M
-2 &) LTwhivs, #72 GS-X pump & LT MRP
DEE L RBEIN TV B 5453 5LIcKReT 23
T EERbNs, FEEAOMIBNSG A DELD
ML 2GSRI L T2 REEL g E N TE Y,
ZHBREEE LT MRP $&%T lung resistance
related protein (LRP) 0127 X582 ) §H BT NG %
BENELSMIEN pH HOZ(L37% S B 2 7o
ForEZLNTW5D, BOAOBRLBE- L -
TERLZNUS, 25T TL I L4 5REINEL
Bbins,

A, Zo &) R ERF %95 2 BT, ADM
WiPE e - BB SE AR APk T -24/ADM % #is7 |,
T DEYIFOREE, RO 2 BRI 7



MHEEFE

1) #iEs & vr ADM Mg &z

4S-EIEER L 72 #1812, 19704 Bubenik 57 &
N Sweden THMUEEHE, % D1k Czechoslovakia T
kb3 - P MRS EMIKRT-24TH Y,
19794E12 A1z B AEM K EM B — bt i R 28
MBE=HIR L NI N, T-24858 donor 1L
2N THETH ) BT LEIE grade I TH 5.
R A2 THEEFE R H1310% bovine serum RN
Eagle’s MEM (HOKBIZ, FEF) 233w e L CH
vy, pH i3 NaHCO; %Mz #7.2127% % & - ICFRES
L7257 T X F v 7 & % —L (3002 tissue culture
dish, Falcon Co. USA) #HwWBRHKRE L, 37T,
5% CO, FTHEREEL*T-> . #MKI120.2%
trypsin 3 £ 170.04% EDTA N%BIBEAMKICTA 1
BT » 72, WHHEMIROBISLIE, $ERIC ADM 25
myszsickNiT-72.ADM 21 X10°MX ) Bl
WML, BEZEEL .
2) HIEAIRT AR

HERIRS R o v =—FRKiE S B\ 72 Dish
Mz semiconfluent monolayer iZHEE L T\ 5 #
faic PBS #hnz #BE)E % ¥ L 724%, 0.2% trypsin
BL10.04% EDTA & &IEA M % N2, pipetting
# 17\ single cell suspension & L7z, Z# %A
DRI TAHARL, £ MBEA00ME/ mlo> HlifaiF
WEEEL 72, T & FOHIEEMR2.5ml % Ai1723002
tissue culture dish {2, 0.5ml$ D4 L, 200/&/dish
EL7 37TC, 5%CO, T C4RsEEL 1214, 5
FEREIET, FREDERZINZ 7235 T 2 B

(B B I3 2485 R) FIRRIC HE3E L SERNIC e S 72,
FOW%EEEMF 2 C, Hanks BIC T2 RI%EL, H
b7z IC¥5EE % 3 mlZ N2 incubate L 7z, 10~12H
BICHEEREZER T, #5 /—VCTEAEL XA
ol TEJRIE%, MEBCMELUELN 200
=——HKEPEEL 2. BRERIMEERN 20 =—¥
3> Fv—)L & LT relative plating efficiency #
KBERNICFTEL (FBE 3 dish % AV TFHE
EW), nERNE ST 7iIc 72y LT T7D

B M

HI#RAD 550% 2> F v— Uz HL T 5 8E 2K LD
50 L7z, EBRIZNENDEKICDOWTI—4[
fro7z.

HFER R AR ICBE A L 22 3UER I3 s EY
E, HEWERGES, RHERR, T s a4
F, ERERILEHTH Y, HIEIEWE L L T,
anthracycline % ADM B L V% DFEELTH 5
terarubicin (THP), epirubicin (EPI) &
mitomycinC (MMC), bleomycin (BLM), %
KHER & LTix, TN FTHY cyclo-
phosphamide D &R TH % 4 -hydroperoxycy-
clophosphamide, ifosphamide NIEFEARTH 3 4 -
hydroperoxyifosfamide, etoposide(VP-16), & Xk
UF camptotecin ZFHEMAT CPT-110EMHAETH 5
SN-38%6FA L 7z, F/-AatHEHA & LTk 5 -fluor-
ouracil (5-FU) B & ) methotrexate (MTX),
HE¥ T Va4 k& LT vinblastine(VLB), vincris-
tine (VCR), vindesine (VDS), B4&#k{t&t:
LCCDDP %R L 7>, FHRIEMIFHEIZ 2RME L
fzns, RBEHII24ReE & L 7o,
3) Doubling time EI%E

B HFREBRICH W control D77 R F v 7 %
—Vv koo =—2EEHKICOERYHL, £0F
NS % count L7z, #ika#L & incubation time
#* & doubling time Z &M L 72,
4) MRAN~ ADM BN iAA - HEH

S IERICH B T-24, B L WT-24/ADMIZ 1,
5, 10ug/mlBEEIZFRAEEL 72 ADM BINEEEMm %
EEE4, 230, 60, 90, 120, 150, 18041%
12 PBS 2T 2 [#E#E, 0.2% trypsin 3 & 100.04%
EDTA nEERAHIcTHREL, 1,000rpm, 34
(% cold PBS i THERRIZ#EH & L 0 C 2R D,
flow cytometry (FCM) 2 CHifaNo ADM 2%
HEL 72, FCM (3 EPICS-750%2 1M L, 488nm 7
NI —F—THEL, 530nm LUENHNKEZ
15,000fED M TRIZE L, MR 1EH1) DFEHE
k&>, forward light scatter ) FE#{E Tl U A%t
#HBIAN ADM B & L 72,

B DV TS, 5 ug/mlnBEIC %L 7 ADM



Adriamycin fit¥E b b B DU S MMBO bR OB L & T HERERE 3

SRR 2 M I T-24, BLUT-24/ADM %
NENLOMIEN ADM 23T HE L Lo 2REA (T
-24 ; 6047, T-24/ADM ; 12047) TPBSIicT2 M
Pk ADM ERIEEBICEE L, L ERKRIC
FCM % - CH#ilaN 7 ADM &#30, 605-14ic#l
EL7.

5) ADM D485 AR

T-24, T-24/ADM # N FNDOMMAILZ glass bot-
tom microwells (Mat Tek Co.) i#fL, 3—6
B2 3 X107 ug/mliBE D ADM #INEEE % 0
2T, 4043, 12049 incubation f%ic PBS iz T#t
#L, 4Co» Hanks'BSS #imz, #*ELEERL—
W — M (Olympus LSM-GB 200) T#%L 72,
F 72, MOS0 % A3 261 ADM SniEE
W T404>, 1204 incubation #% PBS (= T#e#E L,
ADM EERMBEFEM I T404, 1204 incubation %
Ty, HEFEW % 4°Co Hanks'BSS itz 2%
EERICEEL 72,

6) MIEARITR 7Ly F 4> (GSH), BLE

INZFA> (GSSG) &

GSH 3 & tr GSSG i, Burchill 50 F ki &
S>THZELZ., $%bb, MEEZ10%FY) 7 0VEE
B/0.02% HCI+0.25% TritonX -100, bovine
serum albumin (BSA) W CH#k-KPHE L 1244,
Ol EEEBL. cnx 2BENERL, RO
—FATSEMHLTHY) 7o VERERE L 2,
% 5mMEDTA, 0.1MY v EEEHR pH 7.5T
205 Ic AR (FR1004]) L, AKE 2Diz4F 7,
—F AR, 1.18mg/ 5 - 5 dithio - bis- (2 -
nitrobenzoicacid) (DTNB) solution (SIGMA D
8130)0.1ml, 10U /ml? glutathione reductase solu-
tion (SIGMA G4751) 0.1ml, 1 mg/ml®) NADPH
solution (SIGMA N6505)0.1ml, ') > ER&EE#0.15
mlZ iz 72, FiRIcT412nm 2 BT 2REEZ 55
REIE L, BEAE® GSH & 0185 1 5 HephiR»
5 GSH %R/, £/, ) —FHDREHN0.04
M N-methylmaleimide % il 2, Ei& T604 H incu-
bate L7z, kW Tl0E=—F LA L 721, EECH)
FEHFEICT GSSG B#HEL 72,

7) MR INVSFA-S-F TR T2 T7—F
(GST) ¥, GST-» &

GST &tz Habig®bnBFETHELR, i
bbb, M) v BRRER 2N CHRE - R
NEL 7%, oL BEERL. cnEEMELT,
30mM 1 -chloro-2, 4 -dinitrobenzene (CDNB)
solution 0.1ml, 30mM GSH solution 0.1ml, 0.11
M KPO, buffer 3.0mlZhnz, Zi&icT340nm I
B sBREEL SoMEEL, GST 24 HML 2.

AN GST-» &3, GST-z-EIA X+ F (K
HARE) #HEALTRELL, T4bb, LED
FiEF /- 134T # GST-7 #8750 4] & peroxidase 1%
I GST-z 272 E/ 70—+ AHiik300u] B &
UH GST-7 =7 2%/ 7u—F+LbifkEfEEL:
BN ZAFLrR—N1EZIEALITC, 607HHE
L7zt BUGHZREL, HERICT2ER—LZ
Hig, OECAR—LEFLORBEICHL, BRE
ZH500 p1 202 3057 FHIRHE S BRUCHE Z 2 ml
mzZiEA%, 492nm 2 BT 2IREE 2 BE, EdEh
b oKD GST-z BEZRIEL 72,

8) MlaN ALz uF+A 4 (MT) B

a) M LENRI

g% PBS T3 mE¥- 72, 50mM Tris-HCI

(pH 8.6) #1102, cellscraper {c CHila % E£6H7z,
Z #1% sonicator (HEAT SYSTEMS, Models W
-220) 1= C30FPRMEE, 4 °Ci2T20,000G T3045
MaGorEL, 20 bkiE%L 1 5EEEKT T
B 721, BU4TI2T20,000G T304 R Lo
L, 20 LEE/B:.

b) »I-Tyr-MT OFABEB L MT 5 &

AL LTy,

BKLODFEIZE-T, ZEAH 7)) > IREK
Mmaleimido - benzoyl - N - hydroxy - succimide

(MBS) # VT, 7 FIFMT-2 24t L,
b I N Tyr-MT-24% 7935 3> Ti:
W& 0L TIEBILL 72, 72, MT o &i3, i
HOVDKFECE LTI HAL LTy 42T T-
2. MEERTI & L TI130.25% BSA, 10mM EDTA
-2Na B £100.01% NaN, 2 &H3 50.056M ) > &



4 I - 4

BEW pH 7.4 H 72, 77 ARBRE (10X 75mm)
IR IRIL200 1], T MT miF (FHRHIC 20,000
FICHRL 72D D) 1004], FEEEFKF 7213 HAK100
ul BIXOI-Tyr-MT-2 (#10,000 cpm) 100 z1
AN, 4TCTRRHRIGEE, Gtk WY
¥ IgG v X L& (400fF5HR) 100 1, 74 X Mo (40
AR 100u]l BEU12.5%KR) =Fv> 7)) a—
N200xl ML 7. BRI 0D HRIGE, G
BAM% 4Cic T, 3041, 3000rpm T&ER-LDEEL,
HiE &R E AN ToRERE, WMEOBGHERE Y
Y HT I —TRIEL .
9) P-glycoprotein O#H

#BL% single suspension & L72%#%, P-glyco-
protein {2343 % monoclonal #&kT#H 5 MRK-
16 CREA¥EEIGCAMEYMERABRE A &
N #ft) okdic304 suspend L, 2 Xz FITC
EEr X~ 2 1gG Hrkic TRIBIC309 M sus-
pend, 517nm NEFEH FCM IcCHRIEL 2. 72
positive control & LT ADM it small cell
lung cancer cell line T#% % SBC-3/ADM (&1l
KEEZARE VRE)PEEHL 2.
10) Topoisomerase (Topo) &EMENHRIE

a) Crude nuclear extract

fEg % PBS Iz T 2 BlI¥%k#E#E, cell scraper 12T
EHELL, £ pellet % PBS (—)+10mM
MgCl,/0.35% TritonX 1 mliZ CKH T1045 M sus-
pend L, vortex 1%, 1000 g, 104-fi:& (% 47\ pellet
##&7z., Z pellet 121 XNuclear extraction
buffer (1M Tris-HCI (pH 7.5) 201, 5M NaCl
70ul, 14M 2 - Mercaptoethanol 10ul, 10mg/ml
BSA (DNAase free) 5 ul, ddH,0895xl) #hiz
7k T304 suspend, 1,2000g T 5 4f&E 0% E
## & Y crude nuclear extract & L 7.

b) DNA topoisomerase assay (1. II)

FEEH T2, crude nuclear extract DEH B
FEE % Bio-Rad protein assay kit 2 THIZEL, &
Jafi cEAR A b¥ 721, 1 Xnuclear extraction
buffer T 2 {& 3 DERREARL 72, ddH.0144], 5 X
reaction buffer (5 XTopo I buffer; 1M Tris-

[

HCl(pH 8.0)50 1, 5M NaCl 1001, 0.5M EDTA
(pH 8.0) 10xkl, ddH,O0 840xl, 5 XTopo II
buffer ; 1M Tris-HCI (pH 8.0) 250!, 2 M KCl
300k], 1M Mg,Cl,50ul, 1MDTT 2.5xl, 0.5
M EDTA 5 ul, 0.1M ATP 2541, 10mg/ml BSA
(DNAse free) 352.5u1) 4 xl, 0.5ug/ul substrate

DNA (Topo I :pBR 322 form I, Topo 1I :

kinetoplast DNA ; F W KSER S T E W H0F

Bi#dt & 0 REE) 2 mix L, S 2T OEREA

L 72 sample 1 4l %10250C, 405 incubation

1%, SDS, proteinasc K #imz Kt &£ &7z,

G H12 1l #0.8% agarose/ TBE gel i apply

L, 50V, 907 FESRAKEI L, ethidium bromide %

wimig UV TR ERE&EZ 21T 7.

11) MRP (multidrug resistance-associated
protein) N7 T XA ¥ > 7 uy L BRI
T-248 £ U'T-24/ADM %353t E T PBS 2T 3

Al wash L, 10ml?> PBS #/mz cell scraper T#i

B B L 72, 800rpm, 54 EDEIL TEIRE iz

#BE %, lysis buffer [62.5mM Tris-HCI, pH 6.8 ;

0.25M sucrose ; 2%

(SDS) :1.25%

Aprotinin (Boehringer Mannheim) ; 1 mM 4 -

sodium dodecyl sulfate
2 - mercaptoethanol ; 1 u/ml

(2 - aminoelthyl) -benzenesulfonyl fluoride,
hydrochloride (Pefabloc SC, Boehringer Mann-
heim)] " T pipetting L, 95°C T154f4 incubate
%, 10000rpm, 20°C, 105D =EILIED LiE# cell
lysate & L7z, Zo lysate % Coomassie plus
Protein Assay Reagent (Pierce) TZ% »/278%E
2L, TND30msT 737 % 6% SDS-PAGE T8
L7z, = oo —2EiC blotting £, 10%1EE
7 ILiF & 5 % skin milk % &1 TBS(10mM Tris
-HCl, pH 7.6, 150mM Nacl) T2ER 7o v X%
»7L, 1% gelatin # &% TTBS (20mM Tris-
HCl, pH 7.5, 500mM Nacl, 0.05% Tween-20)
B THRL 725 MRP #Hi4k (rat monoclonal
antibody, clone : MRPr1) &£37C T 1 BRI RG 2
72, Horseradish Peroxidase ? conjugate & #1
72¥07 v b IgG Btk % 1% gelatin %21 TTBS



Adriamycin Bt BB ORI & TN T 5

THRRL, 5CTNTHMR G272, ECL &
(enhanced chemiluminescence) iZ & ) & 3472,
¥ 72, WEHFaURRETIZ student’s t test i & VAT

-7z,
b 2

1) ADM it tE#aRa L

ADM # Zshn L 7= 53 CRkREEEE L (184 A
FOBELEHETLZLICLY 2 X10"MOBEICE
WTHIE5ES 5 ADM Mt sk T -24/ADM #8532 L
2. %8B, LUTHEREREIZ ADM EHMEER T
1y AFMAREEL 2N LDTH 5.
2) HERIRA R

T-24, T-24/ADM o ADM 23433 dose
response curve (3 Fig. 1HZr (T, #hthD
g LD50ix T-240.2+0.064g/ml, T-24/ADM
7.1£0.45.g/ml"C ADM Wi #E#R 13 #akIC 3T L T34.9
EomEE#/~L7. 8% L anthracycline &T
ADM 7ZFEAKTH 5 EPL, THP iz #h#h185.7
&, 26.4fF & XEMEXRL /2. 72, VCR, VP-

(%)
100 -

5

% Control

16, VDS, SN-38ic & # 1L #1420, 24.9, 20.7, 4.8
1 & TEmME® R L7255 MMC, BLM, 4-hydro
peroxycyclophosphamide, 4 - hydroperoxyifos-
phamide, 5-FU, VLB, CDDP iciZ £ £#.0.9,
0.93, 1.13, 1.26, 1.13, 1.5, 0.97f% & #kk & ik
BRI TEF -7, T, MTX DRSNS B BE
130.19/ETH N collateral sensitivity %R L 72,

(Table 1)
3) EWrFHIRE

Doubling time i3 T-24 27.38:/, T-24/ADM
26.6EFREITIT & A FE# DT, plating efficiency
12 T-24 71.2%, T-24/ADM 82.0% TiidE#RA R
REBETH -7 (Table 2).
4) #EERN~ ADM DED AA - HEH

HIEBED ADM % T-24 & #fib 2 728545760,
120, 1804 0#FZN ADM BEIZ, 1 4g/mlTid
FN#Nn0.078, 0.138, 0.170, 5 ug/mlTi0.244,
0.444, 0.662, 10xg/mlCi30.398, 0.900, 1.096T
»1, ADM BEIZKHF L THEA~" ADM NE
NAALIEML 72, F oW ERRT-24/ADM (2D

o— T-24
=— T-24/ADM

‘\
\
\\
\\
\
‘i

0.1

ADM Concentration

Fig. 1 Dose Response Curves for ADM

1.0 1‘0 2.0
(ng/ml)

Dose-response curves for ADM in T-24 and T-24/ADM. Cells were exposed to various concentrations of ADM for 2
hours and plating efficiency was measured by colony formation assay. Bars | Mean+standard deviation (SD).



6 |

[EAN i}

—7%, ADM SERIEEERICEEERI DM
W ADM BE%100% & § 5 &30, 60573

T-24TlE 2N 273, 58%, T-24/ADM Ti
56, 48%TH 1, MEEREMH THEHOTIER TR

Table 1 ID 50 and Resistance Ratio

Drugs ID 50 (ug/ml) Relative

T-24 T-24/ADM Resistance
ADM 0.2 £0.06 7.1 £0.45 34.9
EPI 0.14%0.06 26 7 185.7
THP 0.06+£0.04 1.65%0.15 26.4
MMC 0.23+0.01 0.21+0.01 0.9
BLM 4.23+1.50 3.93+0.70 0.93
CPM 2.3 £0.56 2.6 £0.53 1.13
IFO 5.7 £0.42 7.2 £0.99 1.26
MTX (24 hrs) 0.87+0.17 0.17+0.08 0.19
5-FU (24 hrs} 1.14+0.26 1.29%0.12 1.13
VLB 2.9 £0.3 4.4 £2.4 1.5
VDS 0.41+0.29 8.5 £1.52 20.7
VCR 0.25+0.07 105 £7.07 420
CDDP 0.53+0.01 0.52+0.08 0.97
VP-16 3.85+0.50 96 +2.83 24.9
SN-38 0.05+0.01 0.24+0.08 4.8

JLEEL Tz,
5) ADM DS

FHESERL —V—BMEIC L 5 ADM O
BN Ae HRRET Tld, ADM WIMEEER 22
fzt%, BB E & b2 T-24, T-24/ADM
& LA ADM O EENHEMA R LNz
%, T-2412 X T-24/ADM TEEHREL
F 72 ADM #ESIEEERICE 2 T1205
incubation #477% -7z & 2 A, HIKEE DFEACK
S OWTIIWMBER TRE L ER b - 1225,
ADM WG #ix T-24/ADM (38812 bk

-7z,

Table 2 Biological Characteristics

Parameter T-24 T-24/ADM
Doubling Time (hrs) 27.3 26.6
Plating Efficiency (%) 71.2 82.0

Table 3 Biochemical Characteristics
Parameter? T-24 T-24/ADM
GSH (nmol/ 4 X 10°ells) 7.09+0.82  6.91+1.43
GSSG (nmol/ 4 x 10°cells) 0.04+0.01 0.06+0.03
GST (gmol/min/mg protein) 0.06+0.01  0.08+0.03
GST-z (uxg/mg protein) 2.60+0.3 4.41+0.2 ®°
MT (ug/mg protein) 1.77+0.09 2.02+0.27

“Mean+SD
Significantly different (P<0.01) from the T-24 cells

Ti60, 120, 18043 #AAN ADM BEEIL, 1 4/
ml Tl Z L Z210.059, 0.088, 0.088, 5 ug/mlTid
. 0.160, 0.233, 0.267, 10xg/mlTi30.232, 0.336,
0.458 L Btk L kI ADM BEEMIZE L% -
THERAN~ ADM B sAA i3 mL 7z, LA L,
BMRIC K ADM BEIC B\ THER D IAAH35—60
%A T1z, (Fig. 2)

LTEELA2ICHEA L Tz, (Fig. 3)
6) PRV

#IBEA GSH 1%, T-247.09nmol/ 4 X 10%cells,
T-24/ADM 6.91nmol/ 4 X 10%cells, #IEH GSSG
i3, T-240.04nmol/ 4 X10%ells, T-24/ADM 0.06
nmol/ 4 X10%ells & GSH, GSSG & & #itk, W
R TEZEBD L -2, MBA GST &z, T
-24 0.06 umol/min/mg protein, T-24/ADM 0.08
umol/min/mg protein, fIEAN GST-z &lFT-24
2.60ug/mg protein, T-24/ADM 4.41ug/mg protein
& GST #Et, GST-n B¢ bHKICHLmEKRT
PR AL TEY, &I GST-7 I3 TEFIC K
MLTBIMAFNCHEEEZLZRH. F2MEA
N MT &13T-24 1.77ug/mg protein, T-24/ADM
2.02ug/mg protein &RHERR TR Tvarz,

(Table 3)
7) P-glycoprotein NEHNF &

FCM iz & % P-glycoprotein DER N TIE,
Fig. 4 » = & < positive control T# % ADM it
small cell lung cancer cell line SBC-3 /ADM T
B L2 e BBEBH L N7h, T-24, T-24/ADM
TIZBERBRIIBD LN - 7.

8) Topoisomerase it

pBR 322, kinetoplast DNA % f# - 72



Adriamycin HHEE b B DIESIEEM LR ORI & THER

A
7 o tpg/ml
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Fig. 2 Flow Cytometric Analysis ADM-Uptake

A flow cytometric analysis on ADM-uptake in T-24 and T-24/ADM under various concentra-

tions of ADM (1, 5, 10gg/ml).

(a) T-24 (b)

Fig. 3 Analysis of Intracellular Distribution of ADM
Analysis of intracellular distribution of ADM by laser confocal fluorescence imaging microscopy

in (@) T-24 and (b) T-24/ADM after 2 hours treatment with 3 X107'xg/ml ADM following 2
hours incubation with drug-free medium.

T-24/ADM

Topoisomerase iGHENKES TlE, T-24, T-24/
ADM & 4 Topoisomerase I iEMHEIZH S 2722l
7 ¢, Topoisomerase ITiHEMEIZ T-24i2 5L T-24/
ADM T#1/2iETFL T/, (Fig. 5)

9) MRP nZEHNHEE

TIRZr7ay MEICL 5 MRP o&E T3,
T-24TREFMFIIEALERD LN L H 5 7205, T-
24/ADM T3 BHRICHANE C 3on 7z,
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Fig. 4 Histogram Stained with MRK-16

E i
(b)
350
- }1 T-24/ADM
s -
Ex’a 12! a2 1‘3

Fluorescence Intensity

— Control

----- MRK-16 (+)

A flow cytometric analysis of the P-glycoprotein expression in T-24 (2) and T-24/ADM (b), and in SBC- 3 /ADM (c) as

positive control.

] 3

b b EEBEESEEEMIasR T -24i1c ADM % Feit el
2, 2 X10"MOBEICB W T L HEFET 5 ADM it
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Fig. 5 Topoisomerase I and II Activities

Topoisomerase activities in the nuclear extracts of T-24 and T-24/ADM. (a) Topoisomerase I as measured by the
relaxation assay with supercoiled pBR 322 DNA. (b) Topoisomerase II as measured by the decatenation assay with
kinetoplast DNA. The extract protein amounts were as follows . C no extracts protein, 1 ; 2ug, 2 ; 14g, 3 . 0.5z, 4 .

0.25p8, 5 :0.12508, 6 . 0.064g, 7 ;0.03ug, 8 :0.0154¢
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Establishment of an adriamycin-resistant human bladder cancer cell
line (T-24/ADM) and analysis of the mechanism of resistance
Naoki AKEBI
Department of Urology,

Okayama University Medical School
(Director: Prof. H. Kumon)

A human bladder cancer cell line resistant to adriamycin (ADM), T-24/ADM was established in vitro by
exposing T-24 parent cells to a progressively higher concentration of the drug over an 18 month period. The
T-24/ADM was 34.9 times more resistant to ADM than the T-24 parent. The T-24/ADM exhibited cross
resistance to ADM derivatives, vinca alkaloid (vindesine, vincristine), etoposide and SN-38, but collateral
sensitivity to methotrexate. The biological and biochemical characteristics of T-24/ADM were examined in
terms of ADM-resistance.

Although a flow cytometric analysis showed that Pglycoprotein is not expressed on the T-24/ADM cells,
Iower accumalation of the drug caused by decreased uptake and increased active efflux were observed. The
cellular level of glutathione-S-transferase » was 1.8-fold higher than the parent cells and the activity of
nuclear extracts of DNA topoisomerase II for T-24/ADM assayed by decatenation of kinetoplast DNA was
lower, about one-half that of the T-24 parent. Confocal laser microscopy revealed the difference in
intracellular distribution of ADM in T-24/ADM; in particular, the accumulation of the drug in the nucleus
decreased. Additionally western blot analysis showed an enhanced expression of multidrug resistance-
associated protein (MRP) in the T-24/ADM cells.

This resistant cell may be used as an experimental system to elucidate the mechanism of ADM resistance
and also as a model for developing new chemotherapeutic strategies against multi-drug resistant bladder
cancer.



