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Clinical Correlation of c-erbB-2, p53, bcl-2, and
c-myc Expression in Patients with Breast Cancer

Nam Kyu Choi, M.D., Sung Yong Kim, M.D., Tae Yun
Kim, M.D., Man Kyu Chae, M.D., Moo Jun Baek, M.D.,
Chul Wan Lim, M.D., Nae Kyung Park, M.D., Moon Soo
Lee, M.D., Hyung Chul Kim, M.D., Chang Ho Kim, M.D.,
Min Hyuk Lee, M.D., Ok Pyung Song, M.D., Eun Seog
Kim, M.D.", Kyu Yoon Hyang, M.D? Seung Ha Yang,
M.D.> and Moo Sik Cho, M.D.

Purpose: Breast cancer is a common malignant tumor in
Korean women. Various oncogenes have been demonstrated
in malignant tumor cells. There were many reports on the
relationship between the prognosis and the tumor markers,
particularly c-erbB-2, p53, bcl-2, and c-myc. However, this
relationship is controversial. The aim of this study was to
perform immunohistochemical staining for the c-erbB-2, p53,
bcl-2, and c-myc antigenic protein in breast cancer patients,
to evaluate the expression rate of each antigen, and to
compare the correlations with the patients’ prognosis.
Methods: The medical records of 80 patients who were
diagnosed with breast cancer and who were treated with a
mastectomy between January 1993 and December 1996 at
Soonchunhyang University Chunan Hospital were selected
according to the condition of the paraffin block fixation. The
prognostic factors were investigated. The immunohistoche-
mical expression of c-erbB-2, p53, bcl-2, and c-myc was
examined and compared with the survival rate using a
Kaplan-Meier estimate and a log rank test.

Results: Eighty patients (79 females, 1 male) were included
in this study, with a mean (SD) age of 48.2 (10.6) years
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and follow-up duration of 59.9 (24.9) months. The overall
mortality was 41.3 (33/80)% and the mean (SD) survival time
was 77 (4) months. The overall 5-year survival rate was
63.3%. Among the study variables, the tumor stage was a
significant predictor of survival showing a significantly low
survival rate in tumor stage Ill. The tumor size and lymph
node metastasis were significantly associated with the sur-
vival rate in patients with breast cancer.

Conclusion: c-erbB-2, p53, bcl-2, and c-myc might be useful
prognostic factors, even though a statistical significance was
not achieved. (J Korean Surg Soc 2002;62:371-380)

Key Words: Breast cancer, Prognostic factor, c-erbB-2, p53,
bcl-2, c-myc
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c-erbB-2 T4 A= F2Aer 394 AU
SAk Ak WA o] UARE vk Aol 9
23 Qlek. fbetoll Al cerbB29] EEELS 10~51%2 K
FTAZol w2l 2ol E Kol T 9lon}(23) 2ol cerbB-2
of S EE0] 4% o Sel SULolA DA o} B
Ho| = Aoz 4#A o]d thg monoclonal antibody?]
Transzumab (Herceptin®, Genentech/Roche, Basel, Switzerland)
& o] 83t target therapys A|3WslL Sk (4)

p33 AR A2 T4 S 2% Vlse &
w], o] 27 of ol o3l of A ps53 AL A
I AFof A e FEo] < HA, FAWlH S HYEE
H Zlo] 41A et Fodwolol 27t ps3e] w4 S+
AL otAdusts o). fbgtelA p53e £
2 Hazkgol wet ol & Kol 23~46%2 FA 3
t}. Isola 5(5) p539] 53 3kAke] ol &5 Abo]el <]
v Sl FAAe] vk sk

bcl-2 proto-oncogene 93 EA B A|E I Fol|4 23
vrebvbE 14 ok 18 A A 91 e] =AY ol A B
¥l em, 26 kDa 7 EFHA S T3 313kt bel-2
WAL mEFee|ol v, o]y, aelal Al 9
A3l ek, frgeloll Al bel-28] EEEX 53~82% 2 HaAt
Soll whe} Aol F Hol i ek, Reed(6) FSHoIA bel-2
o Ezol Wae] Fu 39} Halo] ek Basa
et

cmye FF FAAE 62 kDa A AEE 2 Wizt
g A3 Y@AA S Helw, B4 123 ¢
AZRAS} B35 24 o F9% Ao FeiA 9
on, W2 ATl cmye FXFAATE AEF70A GO
A4 Glege IS 2A%E As didste 2AE
AlEsHA L, c-myce] I FFo] ERF ook Aol 9}
o k() FEENA cmycd] EEES 60%ClA]
100%7H A 2 Kaiztel] whe}h Zpo] & Heolal gict.

AAEE GHtol Al 31419 ol o) sl 27 8kA
&7l whE c-erbB-2, p53, bel-2, c-myc®] ¥ E 22| o]
R A IS B s s o B B P R ) g o =il )
b ek 3HAt 80ellE e g o] 5 dlel dAkekA
o] &3t W zA et JAl3 AAE3Irt
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1) ASChA
19931 19 HE 19961 12971A] 47 XSt A
Qt ol A fHttoZ Fck wka < FA] Aolrt gl
o, FHIQE & W B} F ol FH o] 153l
31, paraffin Evl] 229 HEAE7) F53 80 9 3ALE
Ao Z o] 59 57 FS FEsle] ol FdAE B4
Art. k=9 AEE S Kaplan-Meier W &2 H]3L8}31

°o ™ log rank testZ 77g s} ).

2) %I%{ HEE
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(1) HRESEE M olyeiatel shelbAn e gt
B33 57 TLe AH A5FAT F FURLS 99
microwave ovenoll4] 1087+ 7} A elslgich =2We W
A FstaaE Aty e 3% Ak a-mlElE
Aol 3087 AEAT F FRTE FAIBE AL, avidind}
biotin®] X}k blocking kit(Zymed, San Francisco, CA, USA)
= Agslelen, AollA 247 3084 2H-EA17] ¥ phos-
phate buffered saline (PBS)S-2 354 33] FAlstI ). c-
erbB-2, p53, bel-2, c-mycol] tHdt Yx}&kx)| 2 rabbit anti-human
c-erbB-2(DAKO, Carpinteria, CA, USA), mouse anti-p53
(DAKO, Carpinteria, CA, USA), mouse anti-bcl-2(DAKO,
Carpinteria, CA, USA), NCL-cMYC(Novocastra Laboratories,
Newcastle, CA, USA)E Z-&-A17]1 & 2X17F Bl A 2
% PBSE 324 33] A8} LAB kit(DAKO, Carpinteria,
CA, USA)E o] &3lo] o]x}3kA|¢} streptoavidin peroxidase
(DAKO, Carpinteria, CA, USA)S Z-7F 3084 28X 7t}
PBSE 3£4 33] A8t & DAB kit(Zymed, San Francisco,
CA, USA)E WA 7| 4=A]8}99 2™ hematoxylin® & 343
AL de] 95 o FRHGS 71 Balsam £ 5 24
u7 o2 s,

i

T AulEe] dv7 Aok ol 5 &l & &
ofoll Al A E FRNET A AUFEES EASI

q HEA e e4oll, A4
SESE 6o, SR 4ol gt
o] 59| HTAH X 48243k ¢kl WAT = 3 <7}

3L #Z o7} 39619 3L, AlEst el Zo] 466l
2 7b w2 vEE AAsdch s Nottingham
modification of the Bloom-Richardson system(8)°ﬂ 9Jgl W=
woll whet Esl #ll5 10] 294, @G 17 4090 L&
2 S5F M7} 1elRe §et F S ALol o4
A Holo iy} 2l ol 394192m, AICC o H 7
)0l &3t F471= 07174 14, 1717} 74l 2717} 45¢,
3717} 2794191 tH(Table 1).

SHobol| A] c-erbB-2, p53, bel-2 LE| 3L c-mycE A E A&
ol o3 Aol A FokzA o) i W AA Rl B
< B} p532 o], c-erbB-2& A|E3} A E Ao 12
3 bel29} c-myce A|EA ] FAE9 o] FEHES Table

28} 2t
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Table 1. General characteristics of 80 study subjects

Variable Number of patients (%)
Age
<40 18 (22.5)
40~49 28 (35.0)
50~59 21 (26.3)
>60 13 (16.3)
Tumor side
Left 39 (48.8)
Right 41 (51.3)
Tumor location
Center 5 (6.3)
LIQ 5 (6.3)
LOQ 5 (6.3)
UIQ 14 (17.5)
UoQ 46 (57.5)
WB 5 (6.3)
T stage*
0 2 (2.5
1 9 (11.3)
2 44 (55.0)
3 17 (21.3)
4 8 (10.0)
N stage*
0 41 (51.3)
1 19 (23.8)
2 15 (18.8)
3 5 (6.3)
TNM stage*
0 1 (1.3)
1 7 (8.8)
2-A 27 (33.8)
2-B 18 (22.5)
3-A 18 (22.5)
3-B 9 (11.3)
Nuclear gradef
I 29 (36.3)
II 40 (50.0)
III 11 (13.8)

*AJCC cancer staging manual; ! Nottingham modification of
Bloom-Richardson System.

24 7|17F % 336)(41.3%)7} Aetg o o] 52 HHSD)
AENZE TINLelR e 5l AEEL 633%A0)
(Table 3, Fig. 1). BE&7 ol FHA S ¥l Wire &
W79 $&e 27] 8l AZA Aol glon, &

7] 3717k froleA U AEES B e At
Z5, 924 Ao/t T FH AEF] F

th(Table 2, Fig. 2~4).

Table 2. Survival by pathologic parameter and tumor marker ex-

pression
Variable Slﬁg:sl (tslgl)e I\I/II/(I)\IITa(l }7?)” P-value
Age
<40 66 (8) 8/18 (44.4) NS
40~49 84 (6) 10/28 (35.7)
50~59 79 (8) 8/21 (38.1)
>60 64 (9) 7/13 (53.8)
Side
Left 75 () 17/39 (43.6) NS
Right 77 (6) 16/41 (39.0)
Nuclear grade
I 72 (7) 13/29 (44.9) NS
I 79 ) 14/40 (35.0)
I 67 (5) 6/11 (54.5)
c-erbB-2
- 79 ) 6/17 (35.3) NS
+ 75 (7) 10/25 (40.0)
++ 61 9) 5/11 (45.5)
+++ 78 (5) 12/27 (44.4)
p-33
- 76 (5) 12/35 (34.3) NS
+ 91 (14) 1/6 (16.7)
++ 67 (8) 7/13 (53.8)
+++ 70 (7) 13/26 (50.0)
bel-2
- 73 (5) 18/38 (47.4) NS
+ 75 (10) 5/13 (38.5)
++ 63 (8) 6/11 (54.5)
+++ 88 (8) 4/18 (22.2)
c-myc
- 67 (5) 19/36 (52.8) NS
+ 71 (8) 10/24 (41.7)
++ 85 (11) 3/11 (27.3)
+++ 97 (6) 1/9 (11.1)
Estrogen receptor
- 72 (5) 25/53 (47.2) NS
+ 85 (8) 5/16 (31.3)
++ 74 (11) 1/5 (20.0)
+++ 81 (13) 2/6 (33.3)
T stage
0 NA 0/2 (0) P<0.05
1 85 (10) 2/9 (22.2)
2 87 (5) 11/44 (25.0)
3 62 (6) 12/17 (70.6)
4 29 (6) 8/8 (100)
N stage
0 97 (3) 4/41 (9.8) P<0.05
1 77 (7) 9/19 (47.4)
2 34 (5) 15/15 (100)
3 32.() 5/5 (100)
TNM stage
<1 NA 0/8 (0) P<0.05
2 95 4) 7/45 (15.6)
3 39 @) 4/39 (10.3)

by Log rank test.
SD = standard deviation; NS = not significant; NA = non applica-
ble.
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Table 3. Treatment and prognosis

Variable No. (%)
Operation

Auchincloss 36 (45.0)

Patey 20 (25.0)

Quadrant+Ax 4 (4.0

RM 4 (5.0

Scanlon 16 (20.0)
Survive

Yes 47 (58.8)

No 33 (41.3)
Follow up time, month, mean (SD) 59.9 (+24.9)
Survival time, month, mean (SD) 77.0 (+4.0)
Survival rate

2 year (88.8)

3 year (83.8)

4 year (69.8)

5 year (63.3)

No. = number of patients; Ax = axillary dissection; RM = radical
mastectomy.
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Fig. 1. Kaplan-Meier cumulative survival curve.
2) c-erbB-22| E&
S0kl A] c-erbB29] EEES 78.8%%T, S ol wpE
EEES LI el AaAd Bk 29 el
I FAAG vl =& THES Hyou EAEH 9

=
u = gloith(Table 4). WHAESof| ©}2 THE 9= @M
3 o 401011 AR el Yl
ubg E5E A dewol wek ol X
ket 'v"”* Hojo] Foll g EEE2 Aol 04]7} u]xao]
of|of] B3l 2k7F =9k o L}(Table 5), 9J3F Xfo] & Ho|A =

=
z
®©
o]
]
s
(]
©
£
»
i}

OO T T T T T 1

0 20 40 60 80 100 120
Time (month)
Fig. 2. Kaplan-Meier survival curve by tumor size.
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Fig. 3. Kaplan-Meier survival curve by lymph node metastasis.
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Fig. 4. Kaplan-Meier survival curve by UICC tumor stage.
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Table 4. Expression of c-erbB-2, p53, bcl-2, c-myc according to pathologic types of breast carcinomas

No. c-erbB-2 p53 bel-2 c-myc
Infiltrating ductal carcinoma 64 49 (76.6) 39 (60.9) 33 (51.6) 36 (56.3)
Infiltrating lobular carcinoma 2 1 (50.0) 2 (100) 1 (50.0) 1 (50.0)
Intraductal carcinoma 4 4 (100) 1 (25.0) 3 (75.0) 3 (75.0)
Papillary cacinoma 6 6 (100) 1 (16.7) 5 (83.3) 4 (66.7)
Medullary carcinoma 4 3 (75.0) 2 (50.0) 0 (0.0 0 (00
Total 80 63 (78.8) 45 (56.3) 42 (52.5) 44 (55.0)
No. = number of patients; ( ) = %.
Table 5. Expression of c-erbB-2, p53, bcl-2, c-myc according to histopatholgic findings in breast carcinomas
No. c-erbB-2 p33 bel-2 c-myc
Side
Right 41 33 (80.5) 19 (46.3) 21 (51.2) 18 (43.9)
Left 39 30 (76.9) 26 (66.7) 21 (53.8) 26 (66.7)
Nuclear grade
I 29 23 (79.3) 14 (48.3) 20 (69.0) 21 (72.4)
I 40 31 (77.5) 23 (57.5) 19 (47.5) 22 (55.0)
I 11 9 (81.8) 8 (72.7) 3 (27.3) 1 O.D
L/N metastasis
Absent 41 30 (73.2) 20 (48.8) 22 (53.7) 27 (65.9)
Present 39 33 (84.6) 25 (64.1) 20 (51.3) 17 (43.6)
No. = number of patients; L/N = lymph nodes, ( ) = %.
1.04 1.0 1
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Fig. 5. Kaplan-Meier survival curve by c-erbB-2. Fig. 6. Kaplan-Meier survival curve by p-53.
SES A Bt £idkol IHET el vlsl Eol kot AA FolshAl FaL, FZA Holo] o
Eo FeAE Yl th(Table 4). WAL ol w2 %% utg TEEE Ao o7t nlAo] dlof] vlsiA EEEe] =
B 75 dloll vlel 25 o7t E3kovt FolelAl 3%, skout, ol shAl pEgkth(Table 5). AEEI} ARHE §l9l
3 F3ell wE ZEES S Fol Fobl vt 2% th(Fig. 6).
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Fig. 7. Kaplan-Meier survival curve by bcl-2.
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Fig. 8. Kaplan-Meier survival curve by c-myc.

Table 6. Interrelationship between c-erbB-2, p53, bcl-2, c-myc in breast carcinomas.

No. c-erbB-2 p33 bel-2 c-myc

c-erbB-2

- 17 11 (64.7) 7 (412) 7 (412)

+ 63 34 (54.0) 35 (55.6) 37 (58.7)
p53

- 35 30 (85.7) 28 (80.0) 20 (57.1)

+ 45 33 (73.3) 14 (31.1 24 (53.3)
bel-2

- 38 30 (78.9) 31 (81.6) 14 (36.8)

+ 42 33 (78.6) 14 (33.3)* 30 (71.4)
c-myc

- 36 28 (77.8) 22 (61.1) 12 (33.3)

+ 44 35 (79.5) 23 (52.3) 30 (68.2)*
Total 80 63 (78.8) 45 (56.3) 42 (52.5) 44 (55.0)

No. = number of patients; () = %.
*P<0.05



ZlU 9 s e

MMM c-erbB-2, p53, bel-2, el ¢-

HAA(P<0.05)F HYrt bel27} TS Hol oo} 5%
AT dloNA cmycd] EFES 27 71.4%S} 36.8%2)
EEES HYon, cmycrt TE5 HQl dl¢t 5] 3l
alof| A bel-2&= 2 68.2%9) 33.3%9] &S Hol F9<
of| A bel-29t c-myc AAAIE Hdch o]9]o] g 7+
ABBA = 27E 7] Aol o) fol3t Aol gl
A cH(Table 6).
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ATLA WAL ot Ao w G glov, 2
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o $28 WS ohul F fAAe] 24T} EEAA)
W= kA AT o] Yt g

ke 3hAbollA] cerbB29] EEES E AolA 64%
Z o2 HuAE9] 10~51%0l Hl3) g} B Agol4]

FH flo

FUe] Kol wheh cerbB 2t Fulleht FFAetel A

dlolld E3& ol HEAe Hekat 2qigr 22l £4

Aol wlal F& E2EFS Belo) A4 Dok A

shat ek Ho] ekt wmt 2eksigict. o] 47

o Boleol o] FxFol HEAel et Frha o
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Ha9b= 98kl o, Pavelic 5-(10)3 Berger 5-(11)< c-
erbB-29] & Eo| Wit FAFAIA Frka By
stk B A&l A cerbB-2+ e M5+ 1(79.3%),
AN=F [[(77.5%), N7 M(B1.8%)Z Ao o|F Bk}
FH A o] gldrl Moriki 5(12)2 c-erbB-29] EZFo| =2
5wt HAA o] o} Mool ek HAlo] glvka
a9l ow,| Heatley 5(13)& c-erbB-29] e} E o] Fok9
27), 2434 A5, 2124 Aolol Hol we Hol T B
gloi} 2=A Holske] A nte] EASHY oJu]Z wol

3 319t} McCann 5(14)} Slamon 5(15)2 c-erbB-29]
Fe) kol 22 A Ao, ZA Hol, Ak At 1
2lal 3kake] AL Faeo] glrkar s1¢lew, Tandon &
(16)Z+ Wright 5-(17)< Western blote} ™ 22313 ol Loj|
A o] FoF $AAT G BAGIA A Sl ol EA
Ak sk ek 2B Ali 5(18)3}F van De Vijver (192
$HYolA) corbB2t ol Fsh Belddo] girka sjo] & 4
4] Astsh Axshsle.
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