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Expression of p53, c-erbB2, bcl-2, Cathepsin
D in Infiltrating Ductal Cancer of the Breast

Hee Joon Kang, M.D., Sung-Won Kim, M.D., Yeo-Kyu
Yun, M.D., Seung Keun Oh, M.D., Kuk Jin Choe, M.D.
and Dong-Young Noh M.D.

Department of Surgery, Seoul National University College of
Medicine, Seoul, Korea

Purpose: Most treatment decisions for breast cancer pa-
tients are based on an assesment of prognostic factors.
Tumor markersB (p53, c-erbB2, bcl-2, Cathepsin D) have
been evaluated for their prognostic factors and many studies
suggest that these factors as assessed by immunohistoche-
mistry (IHC) may be helpful for treatment decisions, while
the risk group for high relapse can not be discriminated by
single tumor marker alone. In order to obtain useful
prognostic information, several tumor marker expressions
must be combined and weighted.

Methods: The expressions of ER, PR, p53, c-erbB2, bcl-2,
Cathepsin D were detected by IHC on paraffin-embedded
sections from 449 primary breast cancer patients treated at
Seoul National University Hospital between January 1996
and December 1998. In the present study, tumor marker
expressions were analyzed along with conventional clini-
copathologic factors. Additionally, correlations between var-
ious tumor marker expressions were examined and com-
binations of tumor marker expressions relating pathologic
parameters currently in use for primary breast cancer prog-
nosis were investigated.

Results: ER, PR, bcl-2, Cathepsin D expressions were
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related to smaller tumor size and PR was related to less
axillary nodal involvement. ER, PR, bcl-2 expressions were
related to good NG and HG, while p53 expression was
relatedto poor NG and HG. ER and PR expression were
related to bcl-2 expression, c-erbB2 expression was related
to p53 expression and c-erbB2 expression was related to
Cathepsin D expression. ER—/bcl-2— was more prevalent
in NG 1 and HG Il tumors. ER+/p53— and p53 —/bcl-2+
were more prevalent in NG 2/3 and HG I/ll tumors. p53+
lc-erbB2+ was more prevalent in NG 1 tumors.
Conclusion: Combinations of tumor marker expressions
ER/bcl-2, ER/p53, pb3/c-erbB2, p53/bcl2 provides more de-
tailed information concerning cancer aggressiveness. (Jour-
nal of Korean Breast Cancer Society 2001;4:144-151)

Key Words: Breast cancer, Prognostic factor, p53, c-erbB2,
bcl-2, Cathepsin D
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Suere] 2B oY F AHE B FEe AR
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AHE Sum FAE AE F Sglo|E 9 o] EIL xylene o
2 Ao] ga}al g A A 3 ethanol 2 F3A| 7). ZH<+
2 M 11, endogenous peroxidase activity S 2} A|s}7] 9]s}o]
0.3% hydrogen peroxide 2 *]2]gtt}. Phosphate buffered sa-
line (PBS)E #2 5 HALE o] &slo] AAE Helgict
gz} o] AAE =R AHE ZFF oA microwave 2
zA8 3 ZH2 Ao] iz, endogenous peroxidase A

S AAE 7] Ysled 03% hydrogen peroxide® HF-2-A] 71
¥ FHTE Aol At AR QLA E AL
o AZollA] vEEAIZIh B oA AgE I A
2 p53 (DAKO-p53, DO-7, 1:503]4), cerbB2 (Novo
Castra Co., 1 : 1003]4]), bcl-2 (Novo Castra Co., 1 : 1003]
A1), cathepsin D (Novo Castra Co., 1 : 2003] 4)& A}-8-31%
t}. ABC (avidin biotin complex) 9342 A]3§gt % PBSE
A& skl A8 2 peroxidase-conjugated  streptoviding:
Agsto] Ageld WHSAZl # PBSE Aolul ¥ DAB
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, c-€ bB2 bel-2, Cathepsin D= Al Z72 Wof] o34
FHAER el om 10 AulE AJokE A
AZ F A AlEe] o] 10% o] 4L ul
Aslaich

5

of
;gﬁm{o
\--122

o e X mlm

o =
5
A

'y
- o

0% o
oX
lo

2
1o ©
)
A
o,
i)
z
ke
of,

Mo
X

ot
of,

2o X W
o o 4 i By A
F“E ﬂl]o
£

ot o,
(o]
e o

rlo :g:
EY
)
dfa
¢ of,
2
)

Ry
")

SPSS for Wmdows, release 8.55 o]&
s}od chi-square testt} student t-testE Z A3 AL}l
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Table 1. Clinicopathologic features and tumor marker expressions
n %
Age 50< 287 64
>50 162 37
Size 2 em< 160 36
>2 cm 289 64
LN Negative 248 55
Positive 201 45
NG 1 185 41
2/3 264 59
HG I/II 259 58
I 190 42
ER Negative 205 46
Positive 244 54
PR Negative 267 60
Positive 182 40
p53 Negative 225 50
Positive 224 50
c-erbB2 Negative 233 52
Positive 216 48
bel-2 Negative 192 43
Positive 257 57
Cathep D Negative 38 20
Positive 150 80

Ng = nuclear grade; HG = histologci grade; Cathep D = cathep-

sin D.

Table 2. Primary tumor size and thmor marker expressions

Parameter Mean primaty tumor size p-value
LN (—, +) 2.63+1.65 3.42+1.90 <0.001
NG (1, 2/3) 337+2.03 2.71+1.57 <0.001
HG (I/11, IID) 2.72+1.61 3.35+2.00 <0.001
ER (—, +) 326+2.07 2.76+1.51 0.003
PR (—, +) 3.16+2.03 2.72+1.37 0.01
P53 (—, +) 296+1.70 3.01+1.91 NS
c-erbB2 (—, +) 3.03+1.65 2.94+1.96 NS
bel-2 (—, +) 328+205 2.77+1.57 0.003
Cathep D (—, +) 3.88+1.92 290+1.54 0.001
NS = not significant.

2% 9 th(Table 1).
2) AUEAQ FT|ot BLTX|X L A

P<0.001), £EF A2} = ER, PR, bcl-2, Cathepsin D2] ®t

= Zo|7k ‘Rl‘zitd 7 NG 1 9 HG 119l

ol Al

Table 3. Lymph node metastasis and tymor marker expressions

Parameter Mean metastatic lymph modes p-value

Size (2 cm=<, >) 1.26 +2.93 3.86+6.84 <0.001

NG (1, 2/3) 3.72+£6.30 2.38+5.54 0.018
HG (11, III) 2.25+5.05 3.86+6.78 0.004
ER (—, +) 3.35+6.80 2.58+4.99 NS
PR (—, +) 3.41+6.81 223+4.12 0.036
p53 (—, +) 247%5.15 3.40+6.53 NS
c-ertbB2 (—, +) 3.05+6.63 2.81+4.99 NS
bcl-2 (—, +) 3.19+6.15 2.74£5.70 NS

Cathep D (—, +) 3.18+7.55 2.75+5.66 NS

NS = not significant.

ol PUEF 2719 T JRUAE Hof F9)
o Zze) AR FYASRE ARFFe 277 A
th(P=0.003, P=0.01, P=0.003, P=0.001)(Table 2).

3) oIl ZH MO|MEfQt ZSLEXA}L Ldintol Az
ZHA|

QurEeke] 77|7) 2 em o|AHel T3}, NG 1 3 HG III
Ql FollA Holxl RxAC] g7t FofsiAl Whow (P
<0.001, P=0.018, P=0.004), PR 2-AJel 71 %ol Ho|x =
ZA9) MGt WekoLh(P=0036), & FFEAAS u
A7} Holdl F=ZAL MNeete Fogt 4dAAYE 3&
A @krh(Table 3).

4) He|sty 4t SSEX|A LRl MBI

ALEE 2715 2 eomg BAR F Fo8 U
] 2 cm o]&}Ql 7§l Cathepsin D %FAJQl 7397}
o1 }P=0.034), T2 EREAR WEIEoo] A
PEE A kokom "fl A Aol ftol mE Z7ke
FAZ R zhe] AaAle WEE A stk
A} % c-erbB2, Cathepsin D&} NG, HG®}2] 4334
ZE| A 9k9k o1} NG 2/321 739 ER, PR, bcl-2 ¢EA
$7} w9k (P <0.001, P<0.001, P<0.001), p53 oFAlQl 7%
<7} NG 191 797} @9k} (P=0.005). ER, PR, bcl2 ¢kA]
ol 7% HG el 797} w9k (P=0.001, P<0.001, P<
0.001), p53 kAl 739 HG el 7gFo] 94l th(P=0.056)
(Table 4).
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Table 4. Pathologic parmeter and thmor marker expressions

Tumor marke ER PR P53 c-erbB2 bel-2 Cathep D
+% +% +% +% +% +%
Size' <2 cm 58.5 44.7 50.0 51.9 62.5 88.9%
>2 cm 52.3 38.3 49.8 46.0 54.3 75.2
LN  Negative 53.6 40.3 48.4 48.8 56.9 82.1
Positive 55.6 40.9 517 47.3 57.7 76.3
NG 1 355" 28.47 57.8% 524 43.8 76.5
23 67.7 49.0 445 49.4 66.7 81.9
HG I 68.2" 50.8%* 459771 49.4 66477 81.9
I 35.6 26.6 55.3 46.3 44.7 76.4

p-value * = 0.034; ' = <0.001; T = <0.001; ¥= 0.005;

Table 5. Correlationvetween tumor marker expressions

= <0001; " = 0.001; ** = 0.001; T

= 0056; T = <0.001.

Table 6. Er/bcl-2 expression and NG, HG

p53 c-erbB2 bcl-2  Cathep D

Tumormarke % % % %
ER — 50.7 45.4 35.6% 769
+ 49.2 50.4 75.4 81.8
PR - 51.7 46.8 4227 832
+ 473 50.0 78.6 75.9
p33 - . 409" 5877 745
+ . 55.4 55.8 83.5
c-erbB2 — . . 53.2 71.6%
+ . . 61.6 86.0
bel-2 — . . . 76.8
+ . . . 82.1

p-value * = <0.001; ' = <0.001; T = 0.002; *= 0.015.

gol o] F FAA Zroll® ko] oA} mgﬂowr
(P=0.015). &1} el A] ZFEAA ol I3 A
BAZE BAE A ASkch(Table 5).

)

) SYEXX ZEH0| MHE NG HGRI2| 2|

(1) ER/bcl-2 &8iT} NG, HG: ol Aa3A17} 3%
3L NG 9l HGS} A3 #=o] gl ERF} bel2
EAAES 23E Fote] A FFe] NG HGll
T 7] o}H gk=dl, ER
G B U d5Eel NG |
T G A7 weked 7
FFAASE zdslo] Hm, ER—/bl2— <L wf o}2 7
19l %7} ¢ 9} (P=0.001), HG7} 118l 7%

7} w9kl (P=0.037)(Table 6).
(2) ER/p53 @31} NG, HG: ER¥} p53 uF&l-e A3
AZF BEE A EFA F 7HA FEEAA BF NG

r

O O

M

NG HG
1 2/3  p-value III I p-value
% % % %
ER— 58.1 419 <0.001 404 59.6 <0.001
ER+ 26.7 73.3 724 27.6
bcl2— 542 458 <0.001 453 54.7 <0.001
bcl2+ 31.3 68.8 67.2 328
ER—/bcl-2— 669 33.1 0.001 346 654 0.037
ER—/bcl-2+ 425 575 50.7 493
ER+/bcl-2—  26.7 733 NS 68.3 31.7 NS
ER+/bcl-2+ 268 73.2 73.8 262
NS = not significant.
Table 7. ER/p53 expression and NG, HG
NG LG
1 2/3  p-value Iy I  p-value
% % % %
ER — 58.1 419 <0.001 404 59.6 <0.001
ER+ 26.7 733 724 27.6
p53— 347 653 0.005 622 37.8 0.056
P53+ 478 522 53.1 46.9
ER—/p53+ 61.5 385 NS 375 625 NS
ER—/p53— 545 455 43.6 56.4
ER+/p53+ 358 64.2 0.003 667 333 0.065
ER+/p53— 185 815 774 22.6
NS = not significant.
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Table 8. p53/c—erbB2 expression and NG, HG

Table 10. c-erbB2/Cathepsin D expression and NG, HG

NG HG NG HG
1 2/3 p-value I/ I p-value 1 2/3 p-value III I p-value
% % % % % % % %
pS3— 3477 653 0005 622 378 0.056 c-erbB2 — 37.8 66.2 NS 55.6 43.8 NS
p53+ 47.8 522 53.1 469 c-erbB2 + 449 55.1 59.3 40.7
c-erbB2 — 37.8 62.2 NS 55.6 438 NS Cathep D — 50.0 50.0 NS 553 447 NS
c-erbB2 + 449 55.1 59.3 40.7 Cathep D+ 41.3 58.7 63.3 36.7
p53—/c-etbB2— 353 64.7 NS 60.2 39.8 NS c-erbB2 —/ 478 522 NS 609 391 NS
p53—/c-erbB2+ 337 66.8 652 348 Cathep D— ’ ' ' ’
534 /c-erbB2— 41.0 59.0 0.081 51.1 490 NS -erbB2 —
p33-+/ce c-erbB2—/ 397 603 603 397
p53+/c-etbB2+ 532 46.8 54.8 452 Cathep D+
c-erbB2 +/
NS = not significant. Cathep D— 533 46.7 NS 46.7 533 NS
- +
c-erbB2+/ 024 576 652 348
Cathep D+

Table 9. p53/bcl-2 expression and NG, HG

NG HG
1 2/3 p-value III III  p-value
% % % %
p33— 347 653 0005 622 37.8 0.056
pS3+ 478 522 53.1 469
c-erbB2 — 542 458 <0.001 453 54.7 <0.001
c-erbB2 + 313 68.8 672 328

p53—/bcl-2— 212 78.8 <0.001 75.0 25.0 <0.001

p53—/bcl-2+ 53.8 462 44.1 559
p53+/bcl-2— 424 576 0.081 584 41.6 0.081
p53+/bcl-2+ 545 455 46.5 535

NS = not significant.

HGS} w3+l Fhelo] o] gidl F 74 ZFEAAES
Zgsto] Bl ER+/p53—1<l 735 NG 2/3¢] %97} v&
735K} NG2/3°] 7497} w9k o m(P=0.003), HG I/1IQl
3=y 2 Aol 3 9l vh(P=0.065)(Table 7).

3) p53/c-erbB2 Ht5{1} NG, HG: p539} c-erbB22] #Hs
o kel ARAAY} BT ps3e) RS NG 1 HG
o Ws] Balol Hoigliul o] ¥ A FYEAAE

z&slo] B pS3+/c-erbB2+ Y o T2 7] $of| H]s}o]
METo] 1} NG 101 797} w2 7gko] Ez] v}

(P=0.081)(Table 8).

4) p53/bel-2 Y&t NG, HG: p539} bel-2& AFakakA
£ UetiA = S AT F 7HA] FEFEAA 25 NG 2
HGS} "A3 ARPAIE Holx el 7+ 7HAE =%
3Fo] B p53—/bel-2+ <Y wj NG 2/3 % HG [/1IQl 797}
247t 78.8%%} 75.5% % thE 7 Soll vlsle] dSF 9 =
AXFo] £& 7397} WP <0.001, P<0.001)(Table 9).

NS = not significant.

(5) c-erbB2/Cathepsin D &5i1} NG, HG: c-erbB2¢}
Cathepsin D= ¢ko| A&PAI7} &=l 449 7
1 NG 3 HGS}e] 4ARAE HolA ggron] = 7}
Ao ZFEAAS] =3 NG HGll A3 % o] A%
g e HoFA ekgkrk(Table 10).

nl &

7R 20|l Q= el F Helgl = A AHo| §
FE 99A gt sixlolAl H88 = e M A
gk ol Feolztolr). wak FZA Hol7l & 7F Holwl
Az Aol At FHBE F sz A gl Ao wl
Eob= vlEl @A} ek 9uEake] 7= Yz A Ao
7 9 U sxlolA A AEe dFelziela &
T gow, fduk Foko] F7]9) Holxl HZAH e
oko] @A} ek dedA e, ol#lgt o] F=A
Rosen5-(3)& Fo| ol AE AelA| Hw FFAE2)
Ho| 5 7HA & § & X7} Ho] fZA Aol & A}
t T4%Q Feke g wo| 754, Foko =77}

LT ECE R E R N R
24 AT GEAGOL F 443 Lol

T o —

o W] 44% §7) wheleh: AWE s 9
o AT AuEG] F7% YT Aol
o ARVAVE DS, A Aol A9} BR, PR
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£ PR ol ek Aloln 92del At 4R
Bol7 QAT PR 3ol mE YA Ho] f7
e FFEAAG 42 Aolshel WAL BHEA

4o g=aol wel 2 ARt SeA

XH*JJOIEP;— Zlol A Aol YA

H 8] 9] Abel] 2Jslo] o] F]

ol 4 ol 1}9,} A A Aoz dHA 9l

:L%ﬁ%%ﬂ%%i*%ﬂ T 23k=e F4L 4
2] 3]

Qhol|A] 73E 3 dzolzeln AZE T gom e ofF
oAl F4 %9%591 dlEoarz A9 7HXE AAsa g

Sk

th(1,67) £ AFoAE 8 Alegy 245759
Aol A=A A% 0 Fel 277 e
WAL 5 Yon B ATNAE FEEAAS 2l
g T4 BETH $AAS dead 2457
sete] AT

Cathepsin D mRNAY:= §-H-ob H]E?—OH/H N 2=ERZ A
oJslo] 1 Wile] =4S
(8 & olo] L kAl thepsm D= 01] EZ Al ,]
sto] FulEE ghl L aaele Aol dHAA =
1:]- Hgoll o] ehfA L g 2 F 9ol Hh-gsl= AR}

£ 2] 919 BHow A7HIAT of Shdo] Fu
‘ﬂi‘zr"ﬂ/ﬂ AAZARNAZ A A EEAT ZA6 L)
AT A Fel a2 A AlEL] VAs FITeRE
A Fpel A3t Aolel DAY Aelehe ATANELE
Cathepsin D& f¢tollA 7]E9] o] EQ1Akeb= ok E W
Alo g A&t ol FAAEA AT} o] FAAA &3
t}.(9) Bolufer5-(10)2 Cathepsin D] W&lS 7] 7} EL.:_,
AR RIS P ol 7 $oll BT, ER §
= TAE glo ERefl 9sle] AAEE pS29} ‘3—4_171‘3?1'
ABRDAI7F QI c-erbB29] kI FAVF 9SS B
sgith AEDS Bi} $L WEF, 245
QFoll 4] Cathepsin D2] ®glo] Trow 504 ]*]-4 o4 9|
frdeh, FZA Holvt gl 4 9 2 em o]sle]
Fopoll Al WHlo] 4o AL NusPon TZE S
A F5ehe ARIAE UERA ?%lf.“:]'-l— 7 A= A=)

=

U} Cathepsin D9} o2 of| Folzk57ke] ABBAIS 24
3k AF5& WestleyS} May(1)7} S P 4 AES B
ol st tjREe] odFollA] ER, PR W&l §-F¢} Cath-

epsin D&] W81 AAI7E glekar Piil, b
Ak Foke] 7|9 E ARPATE floka shdAnt o] &
o] AEZ ¥ ¥ olol|A= Cathepsin D= HZ4 Z o]}k
BA7} 98-S Bty Tetus(13)2 Cathepsin D 4l
T AEd A Het F A zA A WEo] 3z}
dlEE ety 319 o, Ravdin(/4)-S Cathepsin D9}
faetel A oSl B3k AFES FYsle] Cath-
epsin D] Whalo] od-zfel| uwle} 747—% | EAN P

of| Q12 Z th2 Al == 22> Cathepsin D2
230l glolA 747 A7) o 2R o
t-off 2| & AH-E&31317] wiFoletar sl of| AR A
o T4 AAFHALE 2 A THXEA <l
Douid o] W A9k Hesteka skl £ o
T-oll 4] Cathepsin D9} fZA Ho|, dl5H, 245+,
FEZ FE8A HE 59 BATE gl Ao E YEldA
1k Cathepsin DO] &2 @32 242 F7]9] FofollA] ul
WelA fEE o] o et AnkE AE Hol 33
loof cats WAt 42 P} B B2
£oll Slelo] uhalo] HRAE Bet lFAAL A7
+ Cathepsin D] o]FHQl B55 Kol F3 givk & o
TFol|A] A& ABAS Kol Cathepsin D/c-erbB29] =
fom & o ARH 45F 245FE ol o)
ot 5 A FEEARESY =282 of 7]l i3k Aldet
ARE FA Fslaich
C-erbB2¥= tyrosine kinase activityZ 231 A|3E2] A& A
o Aol ok AEZAI DAL FAIZE Y, c-erbB2
o L el Al E7FSE ol 39k o] e AL
2 AzselAn Uk REUE A=A Holrt At
1~3707b2] Hol7b lsl FHghellA] o] ghufdo] Wiyl
Hole wl oAl$7 EFgE Basglont %ZH”}Z]{— °ﬂ
A=A AU Wl HEoR LY 6lFE el
GEAAE QAT QA= Falrh(1617) Paik%(18)%
e 245w 8 =g

c-erbB27} IpubalEl G-Hlok
S8 SA3 DA Do £E SA5AE L A
o2 Hustgdch 28t} Rosens(19)L c-erbB29] Iuby
Bbe 2455 9 TRE SEAsle AT XE
slolehn sholn & AFAT ST U 25
2 =879} cerbB29te] BAS ol 4 g9} C-
cbB2t ps3s) WAE Feel Qeka Waslw glew,
(20,21,30) B AFNA S cerbB29} p53e] AdilAlE &
Q% 4 ik Ps3t fetolAl A1 el ol vie)
FAARA ps3el wol & Lehii: A9E g
A 75i°l Adl 2 AA feke & AR E HolA ¥A

gl

2 bl et &
N

to X g wo 2

o

2
ro.
w3

¢

for 4

Wb Zoko] 577]9} Fedo] 93 DNA ploidy ¥ 458 &
UelE A9l 748k odate] glon] i alsa v =
HE5F3} 4 ABWAE ehie Ao Hugw g

om,(22) B AFoAE p53e} v slEF 1wl 225
3o BAE e & gk P53s} cerszeu o3
32 Poller(20)°ll «HO% 5 Al ps3e] &
7 FkellA aqA L FdellA e cerbB29]
Ho] ¢ "l IzEvha g9l o vhekAel fukek
43t BAolA ps3= ohE FAAE 2AROEAH
s 2Ase T3 94 T Zolgta it
Aol Aol A p53+/c-ebB2+<1 S AAKZ
o] o] 7= kA uF T pS3jc-erbB2 Z¥}ol] uslo] 1}

do e oy Lo 2 fo



150 SIERWASIHIX - M 4H H25 2001

B ASEE Holx Zo| MAFJ=H, o F FUEA
A7k Aol A A9 28 ke A u o5t
EFetrhal Hasa glom (30) SEFEAAFS] 23 ps3/
cobB2E F U LM o FEE A e ol e
£ 5 D& a = A7

43t ps3ulol 5 A%
S}stod HIE’SW% w oo 7412 Holcka sk¢ict.
B A TEE S84 §57¢} psae] sz R
AlE vehiA oke Ao ' BEE AR p53 9l ER B
45F 9 24539 Y 9BE ekl ges
ER+/pS3— <l 7+ vh ER/ps3 et £ 5
W 2A5FE dehle 497} Bol, FREAR 28
ER/p53vE- C:__‘}H | R 01]75-7]. v-_;]._—,v_ Aﬂ7l—5]l‘_:__ =R ./;.
A AR FFAAE B dlFTt F2 28 AEE 5
P& Ao A Ez ggeo g I =ZAA

22 u $ol © 7oz Azt

]*Z}ﬁ(apomoms)—"‘ 248k p53eldl
of7lell BAlstE thE FAAEA bel2E & 5 el

bel- 2% AERE Y wlAYZo] Aol U AEoA bl
Z ZnlH ol zA oS —'-}}; Aoz Holt}(23) o]
SHE FEHlA bcl 20] WL S EE 58 W
d 4 9 Bt 4%%»} Azlo] Yekr 1)
I 2 AFATGANAE bcl-29] el o T EE 58 kA
9 E3Erl £ A5F 9 2A5FY 43 A4l
99tk Bel2¢] WS ool A=A Holoi R} HolH
YZA9 Agshe DAL YRAAR A =719 ot
Aol g low BAHPL e 2719 Fgo|
ﬁ}FJ} o 957 U 29579 Fool @] wFolel
|

37k =l k. Wang5(25)2 MCF-7 A5l th3h ol o]
*1 o] ~EZ7llo] bcl-2 mRNAS] WH& Z71A]7]H, o]7]
3k bel-2 mRNAS] W& ol ~E 271 AAQ ebEA1
o oJste] AkEE 202 Hof bel2 FAAE ol ~ER
A3} ERFE] whgoll fJste] zAHAky Haslgict 2
Aol Al ER+ Q1 kol Al & bel-29] ol uhE 55
3 222552 Kol7t YA ER—/fbel-2— <l 3
© E3ETE R FFe] Wol e ¥ ASHY Hx A
g7 Eed Ao Az
Bel-28] Wkt ps3ulo|= oo ARATL Yrka &
24 gler (26 AFAQ AFellA fet AlEF W
old p53 FAAE ol YAIZIH bel-28] AL A=
Aog HWAE|Glh(27) Zhangs(28) B Fi-dv=4
o WIS, w4 FEAelA bel-29)k ps3e] w9
Aol FA3 A A=A A= bel-28] o]
719 BE zF A PEE 3 p539] HolE o] A
gtor bel-29] WEE AEA e B9 ekl

A B wol o] &= Miwel ps3e] Wel& B4
ik AHA FidellA o v fE o], p53e] H

°l7} T&Fe 27IANA Fo3t g b bel-2
o] Hr} Z2 whAloll A FFstel Al MU Ao
E]—_L H i) Jansens(29)S p53—/bel-2+¢l 34k
Bkl thE psybel2 23 7M1 Sk BAEH)
FHAZET AAREEANA Gl sglen, 2
AFoll A ps3—al FoollA] bel2+old Rt £ F
ol WL, pS3+Ql FollAE bel-2+¢l 5= AN
ol G o g Byl £ sl=F gl 2R eA =9
Zopol wob psiybel2e] 2L BAe] ol FF ARt
bl #8¢ Aoz gz

e B

1) 9k Foke] =719} FATL Qi FREAAE ER,
PR, bcl-2, Cathepsin DY I o] &o] %S YeldFE £
&9l =717} gkt

2) 914 42 ok WAL Sl FATAE PR

o|w PRekAIQ ] Ao|xl HF A=A vt AYr)

3) ER, PR, bcl-27} W E]9S ¢ Hiler} £2 9

57 9 2457 Fogo] W, psivlelst B
94 A5F % 2457 b

o
2,
2,
o

£ o

o
o,
()

o

o

=

ok

&‘3
[}

-

o

lo,
ox

}ok
=)

)

N

-

g

FA L ]
913l p53+& c-erbB2¢}, c-erbB2+& Cathepsm D&} oko] A%
PA7F J2E et
9 LA il e WSAZA ] Dl
37 BahEsl e wg
:"“’l %—%WW umb—, ER+/p53— 1l p53—
Fo A45F 9 2453
p53+/c-erbB2+Ql ¢ Rt @5
o} o] 5 BHEAR 242 £

BEA BAYN B T3 AL AR ] ol
232 AL} Aol E 1 Al ST 5 U ¥
QA SI9E A 9E Aolekn 42

REFERENCES

1) Page DL, Jensen RA, Simpson JF: Routinely available indica-
tors of prognosis in breast cancer. Breast Cancer Res Treat
51:195-208, 1998

2) Mittra I, MacRae KD: A meta-analysis of reported correlations
between prognostic factors in breast cancer: does axillary
lymph node metastasis represent biology or chronology? Eur
J Cancer 27:1574-83, 1991

3) Rosen PP, Groshen S, Kinne DW, Norton L: Factors in-
fluencing prognosis in node-negative breast carcinoma: ana-
lysis of 767 TINOMO/T2NOMO patients with long-term follow-
up. J Clin Oncol 11:2090-100, 1993



Lolx 9l : AR

SQUIOHIA] p53, c-erbB2, bel-2, Cathepsin D 2t519] 0|0 151

4) Black MM, Opler SR, Speer FD: Survival in breast cancer
cases in relation to the structure of the primary tumor and
legional lymph nodes. Surg Gynecol Obstet 100:543-51, 1955

5) Dalton LW, Page DL, Dupont WD: Histologic grading of
breast carcinoma. A reproducibility study. Cancer 73: 2765-70,
1994

6) Elston CW, Ellis IO: Pathological prognostic factors in breast
cancer. The value of histological grade in breast cancer: exper-
ience from a large study with long-term follow-up. Histopa-
thology 9:403-10, 1991

7) Henson DE, Ries L, Freeman LS, Carriaga M: Relationship
among outcome, stage of disease, and histologic grade for
22,616 cases of breast cancer. The basis for a prognostic index.
Cancer 68:2142-9, 1991

8) Westley BR, May FEB: Oestrogen regulates Cathepsin D
mRNA levels in oestrogen responsive human breast cancer
cells. Nucleic Acids Res 15:3773-86, 1987

9) Rochefort H, Garcia M, Glondu M, Laurent V, Liaudet E, Rey
J-M, et al: Cathepsin D in breast cancer: mechanisms and
clinical applications, a 1999 overview. Clinica Chemica Acta
291:157-70, 2000

10) Bolufer P, Torregrosa, Gomez L, Munarriz B, Lopez JA, Asins
E, et al: Specific oncological contribution of cathepsin D and
pS2 in human breast cancer: their relatonship with TNM
status, estradiol receptors, epidermal growth factor receptor
and neu amplification. Clinica Chemica Acta 247:89-103, 1996

11) Westley BR, May FEB: Special aper: Cathepsin D and breast
cancer. Eur J Cancer 32A:15-24, 1996

12) Choe KJ, Han SH, Noh DY, Kim JP, Lee WIJ, Park IA: Im-
munohistochemical assay of Cathepsin D in breast carcinoma.
Asian J Surg 18:65-9, 1995

13) Tétu B, Brisson J, Lapointe H, Wang CS, Bernard P, Blan-
chette C: Cathepsin D expression by cancer and stromal cells
in breast cancer: an immunohistochemical study of 1348 cases.
Breast Cancer Res Treat 55:135-45, 1999

14) Ravdin PM: Evaluation of cathepsin D as a prognostic factor
in breast cancer. Breast Cancer Res Treat 24:219-26, 1993

15) Noh DY, Choe KJ, Kim JP, Park IA, Park SH, Park BJ: DNA
Ploidy, S - phase Activity and c-erbB-2 oncogene protein
expression in breast cancer and its relationship to prognosis.
J Korean Cancer Assoc 24:73-81, 1992

16) Slamon DJ, Godolphin W, Jones LA, Holt JA, Wong SG,
Keith DE, et al: Studies of the HER-2/neu proto-oncogene in
human breast and ovarian cancer. Science 244:707-12, 1989

17) Gasparini G, Gullick WJ, Manulta S, Palma PD, Caffo O,
Leonardi E, et al: c-erbB-3 and c-erbB-2 protein expression
in node-negative breast carcinoma-an immunocytochemical
study. Eur J Cancer 30A:16-22, 1994

18) Paik S, Burkhard E, Lippman ME: Clinical significance of
erbB2 protein overexpression. Cancer Treat Res 61:181-91,
1992

19) Rosen PP, Lesser ML, Arroyo CD, Cranor M, Borgen P,
Norton L: Immunohistochemical detection of HER2/neu in
patients with axillary node negative breast carcinoma. A study
of epidemilologic risk factors, histologic features, and prog-
nosis. Cancer 75:1320-26, 1995

20) Poller DN, Huchings CE, Galea M, Bell JA, Nicholson RA,
Eltson CW, et al: P53 protein overexpression of epidermal
growth factor receptor, c-erbB-2 protein overexpression, and
estrogen receptor. Br J Cancer 66:583-8, 1992

21) Reed W, Hannisdal E, Boehler PJ, Gunderson S, Host H, Nes-
land JM: The prognostic value of p53 and c-erbB-2 immuno-
staining is overrated for patients with lymph node negative
breast carcinoma: A multivariate analysis of prognostic factors
in 613 patients with a follow-up of 14~30 years. Cancer
88:804-13, 2000

22) Isola J, Visakorpi T, Holli K, Kallioniemi OP: Association of
p53 protein expression with tumor cell proliferation rate and
clinical outcome in node-negative breast cancer patients. J Natl
Cancer Inst 84:1109-14, 1992

23) Reed JC: Bcl-2 and the regulation of programmed cell death.
J Cell Biol 124:1-6, 1994

24) Siziopikou KP, Prioleau JE, Harris JR, Schnitt SJ: Bcl-2 ex-
pression in the spectrum of preinvasive breast lesions. Cancer
77:499-506, 1996

25) Lee HD, Koo JY, Jung WH: Correlations of bcl-2 expression
with clinicopathological features in breast cancer. Yonsei Med
J 38:206-11, 1997

26) Wang TT, Phang JM: Effects of estrogen on apoptotic path-
ways in human breast cancer cell line MCF-7. Cancer Res
55:2487-9, 1995

27) Silvestrini R, Veneroni S, Daidone MG, Benini E, Boracchi
P, Mezzeti M, et al: The Bcl-2 protein: a prognostic indicator
strongly related to p53 protein in lymph node-negative breast
cancer patients. J Natl Cancer Inst 86:499-504, 1994

28) Haldar S, Negrini M, Monne M, Sabbioni S, Croce CM: Down
regulation of Bcl-2 by p33 in breast cancer cells. Cancer Res
54:2095-97, 1994

29) Zhang GJ, Kimijima I, Abe R, Kanno M, Katagata N, Hara
K, et al: Correlation between the expression of apoptosis-
related bcl-2 and p53 oncoprotethe carcinogenesis and pro-
gression of breast carcinomas. Clin Cancer Res 12:2329-35,
1997

30) Jasen RLH, Joosten-Achjanie SR, Volovics A, Arends JW,
Hupperets PSGIJ, Hillen HFP, et al: Relevance of the expres-
sion of Bcl-2 in combination with p53 as a prognostic factor
in breast cancer. Anticancer Research 18:4455-62, 1999

31) Barbati A, Cosmi EV, Sidoni A, Collini P, Porpora MG, Ferri
I, et al: Value of c-erbB-2 and p53 oncoprotein co-overex-
pression in human breast cancer. Anticancer Research 17:401-
5, 1997



