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Correlation of Immunohistochemical Expression were strongly observed in 26 (51.0%), 16 (32.0%), 15
p
of MDR1, MRP1, Topoisomerase lla with Pro- (31.3%) carcinomas, respectively. The MRP1 was more fre-
gnostic Factors and Histoculture Drug Res- quently expressed in poorly differentiated carcinomas (P=
Assay (HDRA) Result in Breast Carcino- 0.006), and those of MDR1 and topo lla were more fre-
ponse y quently observed in tumor overexpressing cerbB2 (P=0.038,
ma P=0.036). The expression of MDR1 was related to that of
topo lla (P=0.015). Comparing these markers with the in
Hee Joon Kang', Sung Hee Hong’, Byung Ho Son, Ho vitro chemosensitivities to cyclophosphamide, 5-FU, adriamy-
Sung Yoon®, Gyung Yub Gong', and Sei Hyun Ahn cin, taxol and taxotere, no correlations were found between
the expression of MDR1, MRP1, and topo lla but from the
cine, *Hong Sung Hee Women Clinic, *Department of Sur- for cyclophosphamide was higher in MRP1 expressing car-
gery, Hanyang University College of Medicine, Departments cinomas (P=0.009).
of “Pathology and Surgery, Ulsan University College of Medi- Conclusion: MDR1, MRP1 and topo lla were all found to
cine be associated with the poor prognostic indices, but assess-
ment of their immunohistochemical expressions did not allow
Purpose: Drug resistance plays an important role in the for prediction of the response to chemotherapy by the in vitro
failure of chemotherapy in breast cancer. The purpose of the chemosensitivity test in breast carcinomas. (Journal of
study was to investigate the chemosensitive and chemore- Korean Breast Cancer Society 2004;7:228-235)
sistance indices of breast carcinomas and see if the in vitro
chemosensmwty' test correlated vylth the prognostlc indices. Key Words: Breast cancer, Prognostic factor, Chemoresis-
Methods: The |mmunohlstochemlcal expressions Of. MDR1, tance, Chemosensitivity, HDRA, MDR1, MRP1,
MRP1 and topmsomerasg lla (tqpo [Ia) were studlgq 'alnd Topoisomerase lla
thgn correlat'ed these with the in vitro chemosensitivities ZAl cto]: Subol of Solx}, sHobM|Lh Al BHobA| Z+
using the hlst'oculture drulg response assay (HDRA) and A Z A}, MDR1, MRP1, Topoisomerase lla
clinicopathological factors in 51 breast carcinomas.
Results: In the breast carcinomas examined, the immuno-
histochemical expressions of MDR1, MRP1 and topo lla
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ohobA] &bAl WA (multiple drug restistance: MDR)©] &
GHEZEC] TdhtA Y =FF ©]F anthracyclines, vinca
alkaloids, epipodophyllotoxins, tanxanes <] TS F+2
2 ekt A871dS 7H st A A S e A%
s Y53 He @42 43FR0 FAASE W
ste Fa% ddolth tiREe Eud =FdA P-gly-
coprotein (Pgp)ell W&t A5 E st A=t Sanfilippo
53 Keith 5(4)< in vitroo| A adriamycino] o gk A &
7}t Pgp HATY ABBAE B3P, Verelle
)= 17989 P fetol] gk Al A Pgpdl =
"3 o] doxorubicin, vincristine, cyclophophamide, 5-FUE
e gopA| daAfeststa ol ek B@g v
2 AES B

MDRI1 Pgp+= energy-dependent drug efflux pumpZ 2§
3= A2 van Kalken 5(6)°] 3w, Hol Cole 5
(7°] AT MRPS} vlz7EA]Z  ATP-binding  cassette
transporters= 9l <:3+C} MDR1¥ v}7FA| 2 MRP= AlE
2ol A drug efflux pumpE 2}-83}™,(8) MRPY= MRP1
o]9]e] MRPs2-8 Fo] Fo WAL Zpzhe] chuld
o] £ 9 e AAE] WA A= &
Wetoll Al MDR19] o %, o & QAR A 9] Ao ot
THRIUZAE ofd ARtdE AU oy oA X=F
W] o et ZA A 41%9] FPES HolA|vh
& B2 i AN 1 TEs

=
7hghta 3eh(9) Aw 919 MDRIS HEAAE

S rlo ol
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o] A AYPHessey e £ 3 BE f‘fc}%‘;
%9 MDRI9] FHAHLEE HW3 AFoA A&
7] He] MDR19 28 Ax7) &35 #gGsied =
o] Fggte Burt Avh(I011) MRP1S X 5wz ¢k

kol o]l wAE M (9100 ALA Lo
MRP19] WEFLE FHAEYE 9 AANBESTY
ABAAZ RRE Q0w (12,13) T1 B 719 et
zd Hol7t gle FHYdA £ & CMF 22 39
oz gt xle AAYELES AASE o
ghe AT Bus), Ade ool EFe o
= Bart 9ohy3 14 13U MRP1Y ASo}E=
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DNA topoisomerase II= anthracyclines®} epipodophylloto-
xins2] F4A Y A FxZA FUY 24 W topoisome-
rase Ila (topo )] #&o] O™ anthracyclines 94X
g0 2 9hgste Ao® dHA Aom cerbB29] HLE
7 FF TWE) @ &ol,(5) cerbB2 HLHE frietol
anthracyclines 3¢t 20 & WkS3l= olf F9 U=
A= 71= sttt 28y Cardoso 5(16) A4 F
U e tdeZ gk Aol A anthracycline 43 F
9] a7 % cerbB29 W= FAI §l topo Iad] B
do| anthracycline L8 EHE ST 4+ e
At Bustdoh A 5172 topo Mad] wao] k9

A717F A5, 92d Ho|rt o, Wrrt 1, 24 &
Sl 7t e & ddo] Frhsttta Budte topo Hae
A SAAZA W ofe} G IRAAZAN Y AR Y&
Aoz AZAth Topo llaE MDROE #oste Ao=
AZbE e, in vito ATE Tt LA A, 75
A, 719 Wl 5 A¥HQ MDRY 7|H e thEt
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© AICC (6th ed)EFHol whet AEFaHAch
2AA WA B AN AR F Qo7 $u 24 F
150 mg ©]’¢2] ¢F =S HBSS (Hank’s balanced salt solu-
tion; Gibco, Gaitherburg, MD)H| X o]l Yo 4°C |2 K&
3, BE 22 24A17 o|yo] oAl 74 AA
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ER (ERIDO, 1:100 dilution, Immunotech, Marseille,
France), PR (PR10A9, 1 :200 dilution, Immunotech), p53
(DO-7, 1 :1600 dilution, DAKO, Glostrup, Denmark), cerbB2
(CBI11, 1 : 100 dilution, Novocastra, Newcastle, UK), MDR1
(JSB-1, 1:20 dilution, Chemicon, Temecula, CA, USA),
MRP1 (MRPmS5, 1 : 20 dilution, Chemicon), topo Ila (KIS1,
AbgE AT 54 tETe
= 4xFA Al antimouse IgGE HHS-A|

Y AFS AA AEAT. FEEY B
ER, PR, p53-°4 B¢ AEdo] HA FXAE T 10% °F
2w Aoz HAAHFHOY, cerbB2E= A FA}
9] XH\:‘.Oﬂ el Axety Axdd FeiA daE o,
MDR1, MRP1& AMZutz Mxzdo] A FIAE F
10% olgelM ZshA g8 W FHoE wPIEm
topo Ta¢] 74 AEao] WA FFAE F 10% ol
A AsA aad W FHoz B,

(2) %Lol-)ql JI-AA-I 74)\'.. o:]_—TLoﬂ ,\].JQ_E] in vitro 61-01
Al 244 AARE Hoffman 5193 WA= 72 5(20)
o] X 113 HDRA(histoculture drug response assay) % MTT
end point assayS ©]-83} ST}

D HDRA; HBSS #jAo] HAHAH 23S A 2}

10~15 mg A= Z7|2 v Z(FAA 05 mm), 24 4
ARE Foto] dolsle 23& d‘%“f&ﬁ} 24 wello] &
H] # collagen sponge gel (Gel Foam ; Pharmacia & UpJohn,
UK)¥ ol €8E3 20% FCSo| 4191 RPMI 16404] %Y
(Sigma, St. Louis, MO, USA)S Y& Agd A % 5ot
Aot o] &Rl FerAlQl
5-FU  300ug/ml
(Sigma), taxol 75ug/ml (Sigma), taxotere S50ug/ml (Aventis
Pharma, S.A. France) 52 A2]3t 72417 F<F v kst
o A dxzae A FAE AsA ¥ PBSE
wol ujFsiot.

@ MTT end point assay; 2FA 2] 39 5 wjddS
A AL Z+7+e] welloll 0.1 mg/ml collagenase (type I)E
FE3H3k= HBSSF 5 mg/mle] PBSOl %¢i7 3-(4,5-dimethyl-
thiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT, Sigma)E
ztzb 10004 WolF I 37°ColA 4x17F Fb wjoksich

o] F-of uiFd& A AL 0.5 mH DMSOE gl &

252 474 10u¥ plateo] &3 T 540 nmol| A £

A (SPECTRAmax340 PC, Molecular Devices) 2 &%
490 248 FREE 0o FHL o3
7 A &l & (inhibition rate: IR)S A 2F3Hc}.

0 dilution, Chemicon)E

NINHU -

cyclophosphamide 20pg/ml

(Sigma), (Sigma), adriamycin  6pg/ml

£ H'I o l"-?ﬂ

—|—’

03: M ol N

Inhibition Rate (IR)(%) = (1-T/C)x100
T: FLAE A welld] 27 g% %fé
C: PBSE A3 2T welld] X7 g

3 A= 2Y

MDRI1, MRPI, topo Ma9] & 7te] W&o #AA 9} the
of| 5-91x}9ke] A= chi-square test®} Spearman’s correlation
coefficientol] ¢35}, MDR1, MRPI1, topo Ila2] & dA¢
I A A HAANE T A2 kA kAl o gt
A A =92 A= independent sample T-testol] 2|3}
SPSS 11.0 (SPSS, Chicago, IL, USA)E o] -&ate] BA514
i, BAA FoFFES P<0.05E H3ATh

(medullary carcinoma)©] 1At} ©]E 9
Holl w2 177} 14, I7]7} 219, 7] 7} 2590, VIZ)7
3o ARom, F=d Holrh g T2 114, o7}
ol iL—S— 407} A A H(Table 1).

2) 39| EA 3! MDRI1, MRP1, topo Ila2| 23

5l = SBR (Scarff-Bloom-Richardson) &
ol whe} RS, HG 11 o] 204, HG IS +
3099tk 228 FEAe HA 4F F ER, PR 4

oS
oX [‘10

Table 1. AJCC staging

Patient number 51 %
Primary tumor T1 10 19.6
T2 28 54.9
T3 7 13.7
T4 6 11.8
Nodal status NO 11 21.6
N1 14 27.5
N2 9 17.6
N3 17 33.3
Stage I 1 2.0
1A 13 25.5
1IB 9 17.6
A 10 19.6
1I1B 1 2.0
Ic 14 27.5
v 3 59
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Table 2. Tumor characteristics and MDR1, MRP1, topoiso-
merase Ila expression

Table 4. Tumor markers and MDR1, MRPI, topoisomerase
IIa expression

Characteristics Number (%) Unknown
HG I/ 20 (40.0) 1
I 30 (60.0)

ER Negative 26 (51.0)
Positive 25 (49.7)

PR Negative 32 (62.7)
Positive 19 (37.3)

p53 Negative 32 (64.0) 1
Positive 18 (36.0)

cerbB2 Negative 30 (60.0)
Positive 20 (40.0)

MDRI1 Negative 25 (49.0)
Positive 26 (51.0)

MRP1 Negative 34 (68.0) 1
Positive 16 (32.0)

topo Ila Negative 33 (68.7) 3
Positive 15 (31.3)

HG = histologic grade; ER = estrogen receptor; PR = proge-

steron receptor; topo Ila = topoisomerase Ila.

Table 3. Prognostic factors and MDR1, MRPI, topoisome-
rase Ila expression

Marker expression

Prognostic
factor Number of expression/total number positive
MDRI1 MRP1 topo Ila
T 1 5/10 5/10 4/9
2 17/28 5127 10/27
3 3/7 4/7 0/7
4 1/6 2/6 1/6
P-value NS NS NS
N 0 4/11 3/10 2/10
1 9/14 4/14 6/14
2 5/9 2/7 2/9
3 8/17 7/17 5/15
P-value NS NS NS
HG I/ 9/20 2/20 7/19
1 17/30 14/29 8/28
P-value NS 0.006 NS

topo Ila = topoisomerase IIa; NS = not significant.

A A$7F 47t 49.0%, 37.3%92-H, p53> AA2 36.0%,
cerbB2E 40.0% A w3 Yoz HAE T, MDRIS
AA 514 F 269(51.0%)1 4 FHASFAH 2 MRP1S 7

Marker expression

Tumor
marker Number of expression/total number positive
MDRI1 MRP1 topo Ila
ER Positive 13/25 5/24 8/23
Negative 13/26 11/26 7/25
P-value NS NS NS
PR Positive 10/19 5/19 6/18
Negative 16/32 11/31 9/30
P-value NS NS NS
p53 Positive 8/18 8/17 5/16
Negative 18/32 8/32 10/31
P-value NS NS NS
cerbB2 Positive 14/20 8/19 9/18
Negative 12/30 8/30 6/29
P-value 0.038 NS 0.036

ER = estrogen receptor; PR =
not significant.

progesteron receptor; topo Ila
= topoisomerase Ilag; NS =

AZE A3 E 509 F 169(32.0%) 1 A, topo Hae AA}
Al E 489 F 1591(31.3%) A HHEYFoZ AAHA
TH(Table 2).

aCRE

3) o =Q2IXle} MDR1, MRP1, topo Ila2|
ZHA|

NH 7]

rlo

r KA

MDRI, topo Ia2] g& ot
o} #o] gl Aoz %_'—*451 , MRP1
W7lehe #de] gloy 24 F3mrt Y
A EEo] Be AR P&%ﬂ“v}@ 0.006)(Table 3).
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FEX|Xl2} MDR1, MRP1, topo Ila2| ZH&im}o
2HA A

MDR1, MRP1, topo IadZ&H 2| A5 2|

ER, PR, p53, cerbB29] & ¢d3 MDRI1, MRP1, topo
Ha F3AO] FHAAE E435t] E%S o, MDRI, MRPI,
topo 1] &S ER, PR, p537<] AA#A 7 #FE A
Etom, MRP12] W& cerbB29le] Aol AR T
MDR1# topo Ila: cerbB27} F41Q1 790 @& o] wol
AT FAFL FIAE FAT & U3 THP=0.038,
P=0.036)(Table 4). MDR13} MRPI, MRPIJJr topo Ila®] 2
e Nz A#AAAV) BEHA & x]u]— MDR10°] &
%320 A% topo Ha®] LdAFA o] Be] #FHOH
FAAL FAE AT = AATHP=0.015)(Table 5).
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5) MDR1, MRP1, topo IaZt& 0} Stoba| Zt4M A
AHZ el ArmhEtA

HDRAYMH S B3 A 744 AAA A
cyclophosphamide, 5-FU, adriamycin, taxol, taxotereol| 2]3%F
THgzAe g AT Az HFES 47 200%,
29.8%, 34.6%, 38.0%, 29.6% At} A F cyclophospha-
mideol] &% 47F AN =7t 7HF EEAL, taxolol] o & 3
ZF A=t 71 =%e 1 thgo] adriamycin®] $AT.

Table 5. Correlation of MDR1, MRPI1, topo Ila expression

Marker expression

Marker Number of positive expression/total number
MRP1 topo Ila
MDRI1  Positive 10/26 12/26
Negative 6/24 3/22
P-value NS 0.015
MRP1 Positive 5/15
Negative 10/33
P-value NS

topo Ila = topoisomerase Ila; NS = not significant.

T ofN
o
0,
z
N

F EA AL p53, cerbB2 2 MDRI, MRPI, topo Ila®]
HEol| e A ANEE Hoks ), p539] Aol
w2 7pzho] ghebAlof -4?1’ BAAANEL Aol HolA
&9k, cerbB29] LH-FFo] wWE adriamycin® A A
o] o] ¢ & kAl o A AL Aol
T B2 ¢kotth. MDR1 {50 wpE zhzhe] et
Al o AgANE ztole FFHA F%IL, MRPI
o] ‘?%?io "*‘?J_ Iq] adriamycin, taxol, taxotereol] 2|3+ 437
< flen, 5s-Fue ofgk AgA s =7t 3
A8k 7“*0]0401% SAAQ fF948e gL (P=0.106),
23]¥ cyclophosphamideol] &3+ A& A=r} =gt
(P=0.009). Topo Ma®] &do] AU wf cyclophospha-
mided] 93 AAANEI} FAstsE Aol ot BA
29l FolAe 2 I(P=0.118), THE kAol 23 A AA

o] Apolx FFE A L 3tTh(Table 6).
i ’;*
TS 24 A Z®ER ol tddk o] 1
AAEZ o]FolA 17| wZe] MDRI1, MRPI, topo Ila®]
et Al 5ol HdS BY] AsiAe e =4

=
oA} % 5 494 ¥HS (RT-PCR)
2 olgsl Ay Hht ARzt ANL Fajol

Table 6. MDR1, MRP1, topo Ila expression and chemosensitivity

Inhibition rate* (number)

Marker

CTX 5-FU DXR Taxol Taxotere
p53 Positive 21.1 (18) 35,7 (18) 35.3 (18) 32.7 (18) 31.6 (18)
Negative 19.3 (28) 26.4 (30) 33.4 (32) 40.2 (32) 29.0 (27)

P-value NS NS NS NS NS
cerbB2 Positive 22.3 (20) 31.6 (20) 33.7 (20) 36.8 (20) 31.6 (19)
Negative 18.2 (26) 28.6 (28) 34.4 (30) 37.9 (30) 28.9 (26)

P-value NS NS NS NS NS
MDR1 Positive 18.3 (25) 28.8 (26) 37.4 (26) 36.3 (26) 33.0 (25)
Negative 22.1 (22) 31.0 23) 31.6 (25) 39.9 (25) 25.6 (21)

P-value NS NS NS NS NS
MRP1 Positive 28.8 (16) 23.9 (15) 34.0 (16) 37.3 (16) 27.3 (14)
Negative 15.5 (30) 334 (33) 34.5 (34) 38.2 (34) 31.3 (31)

P-value 0.009 NS NS NS NS
topo Ila Positive 13.7 (14) 27.1 (15) 31.6 (15) 42.9 (15) 33.8 (14)
Negative 22.2 (30) 32.2 (31) 36.0 (33) 36.6 (33) 27.5 (29)

P-value NS NS NS NS NS
Total 20.0 (47) 29.8 (49) 34.6 (51) 38.0 (51) 29.6 (46)

*Mean inhibition rate (%), CTX =

cyclophosphamide; DXR =

adriamycin; topo Ila =

topoisomerase Ilg; NS =

not significant.



sl 2]t MDR1.

MRP1. Topo lla2t Ol Q1A % SHotal 2t4A 2 b 233

Elgaitial AztEo] E Od%lﬂlxi MDRI, MRPI, topo
Moo SIS AAse o WdzxZsstd el Wy
S AMgE YT, zERY 1 oz ¥ud

=2} R U ! ]
zAqME gL HFo] 7t FEEA A (mono-
clonal antibody)$! MDR1 (ISB-1, Chemicon), MRP1 (MRPmS5,
Chemicon), topo Ila (KIS1, Chemicon)E A}-8-3}9t}.
£ Aol MDRIS B¥ FPELS 5192 FUIA A
22 WA 2 fust 240 sl Mz sierea
gl western blotS ©]83 3159 =8 AT+ 235 WEE
A& Trock 599 41.2%% 2 Aol& HolA ¢gkeon,
55 Woz4ssdae $8 47432 MDRI BEY
HE 495%5 2HE A2 BAY 5 YAtk MRPLY
BES 320%2 FYA AEE WA ¥ Y 24

oE
oF
S ez 3 AT A Leonessa 5(10)°] B3k
b R

49% 9]

P 4dE Hoe @3k Nooter S(13,14)°] Higk 2
0~40%9}= Y589 A% Linn 5(23)9 979 80% Xt}
€ Woked, o]59 MRP1 HdATAA AEH W&
A7} MRPr1C.E wgldo g Xujd ZF oA 71%& Llacs
Hole ¥y 2 AFolA AHE-E MRPmSE T35 %9

Aol 3 Aolo g MZdATh (2] Topo Ila
9] B YAEL 31.3%F Matin-Richard 5(22)°] A
&tz A o] wEel 31.0%9 HIS

MDRIA BE I} o FRAA k] BAE B, Linn 5(23)
o AYH o|} Eke A7} AR we wdo

yol Azl B ITkE-

AF

LH I 9ol EAT dFJAAEH= 474] }H“i e
o2 B (13,14 F111p1ts SU2)e 2RI
o] i Bustga £ Aol MRP1S] 4d
%ooqu 71, Hxd Ao 04—'* TEE F8A4 24

PAAD, 2ARSFEIL JR FFAN L
Lﬂ‘”v}(P =0.006). Topo Ila®] W&} o F

N

i

>
N

1mj,9n100&r2rﬁh:{&r1049>}iﬁﬁﬂ
o Ir

s

e

rLfm

Aoe] BARA A 58-S topo Mad] Hde] A A
7], HZA Ho|, Y ZAFIE, AEEZA FEA]
A3 Bdo] okal 31 AL, Nakopoulou 5(25)2 W7
gma Aol fste WA} GAD, B AS5H, &
B 28A 84, p53wo], 4 HQ Ki679 L
d, cerbB2 3} WH § BFF | F AR Bo] Yok
5tk e B ATAE corbB2 WHFH Y] A

#HA = 074134"& TrJ*é% %‘745}1] A=
7 MRP1IA &b 2] topo Ha®] HAIES AA =
71Eel 2t AFtute ol Aol 3 Ao w AztHT
MDR13} MRP1, MRP13} topo Mladd 9] AA#AA= &
ZE A ¢kgkor} MDR1F topo Ila= =5 cerbB22] W&
I #Ho] Y o™, MDRIF topo lla= M= W& FA
o] F#H#AA 7 #Z = =d MDRI1o] @G Y wf topo
Hob HdAFFe] ol #FH AthP=0.015). Topo Hast
cerbB29] AT{AFL #2e =184 RuHA=H, topo Ila
o] FHAE cerbB2 Azt @A GAAN EFoR
¢ ZHs YE 17q12-q21] EAE7] W] F=
FHAE] FFol FAld dojur] WEow AEr
(15,22) MDR13} cerbB29] #A o] thaj = BA 7} Qlts
Hi% 1O}, Schneider 5(26) &2 X737} 7}
3 Y Z2F oA MDR19 W3S cerbB29} HH o]
BolA|wt, FAZPAG FHedMe fFoie] Bl
ston, 2 A9 tiido] ¥ A= W7 A ©
o] 2822 HA ) 55.0%F AATA FaAYA 1
o gL AuHew ‘%9}—‘:—‘3] £ ATl MDR1¥%
cerbB2¥-9] A#AA T B g olfrE AZE
MDR13} topo Ila9}2] %ﬂ 3’&74]7} Hel o] fFZA Y-box
G A(YB-)H AAGE E F AL FHoE AA4HEH
YB-12 Y-boxes®} 2-8-3F=H] Y-boxes= PCNA (prolifera-
ting cell nuclear antigen)©|u topo Ia®] promotorol] $JX] <l
EA5H YB-12 MDR19] F3AA] mdr1®] AL
Tag ZHGwo g gt oA FAT ®
ol]2} PCNA, topo Ila 53 Z-&3td AEF2A 2 Hol
dxF 9 otygstel Bio] lohal dr}(27,28) ol g
#% MDRI, topo Ilq, cerbB27]- 45 ARBAE 7HA
FEEHY o] B daideE & o A7t 2
2 A zvEh.
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