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Expression of p53 Protein and c-erbB-2 Oncoprotein in Breast Carcinoma

Eun Hee Lee, M.D,, Dong Sug Kim, M.D., :I‘ne Sook Lee, M.D.
and So0 Jung Lee, M.D.

Department of Pathology and General Surgery’, Yeungnam University College of Medicine

This smdy was conducted fo evaluate the expression of p53 and c-erbB-2 using immuno-
histochemical methods in 145 primary breast carcinomas and to correlate it with other histo-
pathological prognostic factors. Invasive ductal carcinoma represented 129 of the cases. Expres-
sion of p53 protein and c-erbB-2 oncoprotein was present in 48% (62/129) and 30% (397129
of invasive ductal carcinomas, respectively. The expression of p53 protein was stongly associated
with a high score of degree of differentiation (p<0.05), nuclear pleomorphism (p<0.05), mitotic
index (p<0.03), SBR grade (p<0.05) and MSBR grade (p<0.05), but it was not associated with
patient’s age, size of tumor or axillary node metastasis. The overexpression of c-erbB-2
oncoprotein was strongly associated with a high score of nuclear pleomorphism and a high SBR
grade (p<0.03), but not associated with patient’s age, size of tumor, axillary node metastasis,
degree of differentiation, mitotic index or MSBR grade. An inverse relationship between the
expression of p53 protein and estrogen receptor status was found, but the expression of c-erbB-2
was not associated with estrogen receptor status.

It is concluded that p53 protein and c-erbB-2 oncoprotein are important prognostic factors in
breast cancers, and that the aberrant expression of p53 protein is the most useful prognostic facior
because of strong association of known histopathological prognostic factors and negative estrogen
receptor status. (Korean J Pathol 1995; 29: 596 — 606)
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Fig. 1. Degree of differentiation(A-C) and nuclear pleomorphism(D-F) in invasive ductal carcinoma.
A) Most tumor cells are arranged in mbules,
B) Occasional tubule formation is present.
C) Tumor cells consist of diffuse sheets without tubule formation.
D) The puclei are uniform in size and shape, and small.

E) The nuclei are somewhat pleomorphic, and have nucleoli.
F) The nuclei are large, and have prominent nucleoli or multiple nucleoli, and havecoarse chromatin patterns.

e |

Table 1. Criteria for histological grading

Degree of differentiation
Score 1: = 75% of tumor cells arranged in mbules
2: 10—-75% of tumor cells arranged in tubules

3 < 10% of wmor cells arranged in ubules

Muclear pleomorphism
Score 1: cell nuclei are uniform in size and shape, relatively small, have dispersed chromatin pattemns

2: cell nuclei are somewhat pleomorphic, have nucleoli, and are of intermediate size
3: cell nuclei are relatively large, have prominent nucleoli or multiple nucleoli, coarse chromatin
patterns, and vary in  size and shape
Mitotic index: locate most mitotically active areas of tumor
Score 1: = 10 mitoses per 10 high-power fields
2: 2 10, and < 20 mitoses per 10 high power-fields
3 = 20 mitoses per 10 high-power fields




2 we] gEAdn fFARdAeE 8 des
MSBR (modified SBRYEF& ofzlidl, & "ot
28|yl 153, 3L 25H, 43S 3FH, AL 4
EF 223 649 AF s5FoR e

3) A EESIEIE A

7} p53 B ps3 chuwe] 4R 7} Fellg HE
#Heog 7} & HER L5 & AE Al 4
pm FAlE AHE whSo] 100% xylenee® el
& AAT F100%, W% Y 5% LEE A5
gk 3% FpAbdleiaE 15 B7F AHEAF F Tris
gl o g 3% MAe b2 0.21% citric acid-2<e]
gile|le g Y3 5 B3 FEE H2F F pro-
tein blocker (Zymed, USA)E 30 §3+ =gl o
#pEkall = NCL-DO7 (Novocasira, UK )& 1 3022
&) Hsle] Agslgen] 37 Tell4 2 A 7HEsE HA
A7 & Tris oo 33 Mgt 2 F o
Zhaka|el Link antibody (LSAB ki, DAKO, USA)E
37 TollA 30 #7F SX§ F Trs $hFHez 33
AHslgcl. Strepavidin-HRP (Zymed, USA)E 30 &
b EEE X Tris gscflo 2 33] 43 siglch DAB
(Diaminobenzidine tetrachloride) & 5—10 B3} =23}
o] wlaialed sl 10% Mayer's hematoxyline & of =93
Afa}gch

L} c-erbB-2 SYEH; cerbB-2 Fobulwie] of 4]
2 p53 ghwjed M P2 wio dihely A7) A
agpat 3% AANrASE 5 B Exesd
Tris ghpallo 2 33 434 F proein blockerd 10
B Exgr) 233ksE NCL-CB11 (Novocastra,
UK)E 1 4022 34 afe] Alsiq]on 42l
1 A|ZrEgt BAAF F Trs 3oz 33 HHs6
e}, = ¥ Link antibody, Streptavidin-HRP, DABZ]
A 9 dzgde pi3 gy FA% e
2 Alefsledet.

Ch HAEZH U Z2HAHE 25, o2EE
A 5 TaALHE sEae 94 FAE =2HE
o|fobed 4 um FAZ FHEF gHES] 3% FAAsr
£4F 5 B FEAT] F Tris SFfeon 33 4
%% ch-2 prowin blocker (Zymed, USA)E 5 ¥37H =
Estgick. YxEksl= ER-IL, PGR-IL  (Novocastra,
UK)E 3434 gn Adsidon gola 1 A
7+ Eob XA & Tris Ao 38 AHsigl
). =t ¥ Link antibody, Streptavidin-HRP, DABS| A}
£ 9 =g e ps3 S et FUYH Wl
A s ahad o

4) LMTHEI|E: of gg4A vk} FHHE=A A E
At n dxaka)E =¥ g2 42 49

o| 28 2| 39l : frfgtel 4 ps3 9 cerbB-29] k599

= Mg o Alsieiglon ps3 b2 Foka Lo
YRENAZE o] EHs] ZHoz Fo=g <
Hog A&t ps3 ghupdHEe] H32 443
24 5 71AR slgen G499 #Axd & AL
2 a7 gsich AEHe FYes FAaH olellY
= o= 4 ] Ut doe PG
MEAo kAdub-EE K e S48 A3
gt cebB-2 FYchdE AEFe HNFTs
Agkglol 10% o] 4] FokM|FEofa HE=fe]] T
Zde g a5 Jos wyYsizct

5) RI2EY: ps3 5hl] 9l cerbB-2 Fobrhufe] H
#Ha wa|=zgd oFdasts] Hed2 SPSS
PC+ T2 1elg o] feled raest® PAwow §
glp2 0.05 o)st 2 gt

o H

Gulbet 145 olle] WHO 27476l ai g 223
H5g Hol 254 dhdaord 1294)(89%), A4
st 56ll(3%), AL 3dl2%), HE4 L5d5HF
3d2%), FeAderE 26(1%), THFFLE 14
(1%), Evj4dghE 10(1%) 22|z a4 MddF
1ed|(1%)%]ch(Table 2). °o]F HF4 JdEgFos
Aeksl 129 oflg] HFIHE 4749} FFEH ¥
d|elFEe] Kob# =)= 0.8 cmoll4] 10 cmo]¥ il 2
em o|&br} 50, 25 eme] 65¢dldem 5 cm o4
o] ladd|glch f=ZAH Fel glve A58 e AF
7t ZHzb edddlglen ledleld = RIE=E #alE AlH
&2 gk Fol® YEAH £ 13 77h 244,
4—9707} 20|, 107 o]4te] 20«d]¥cHTable 3). =%
st BEeE 1, 2, 38e] Zhz} 12, 25, 92|93 o)
o] chEAde 1, 2, 3] 22k 2, 47, 80l o 4
AR ze= 1, 2, 3He] T} 53, 36, 40<0%x)

Table 2. Histological types of 145 breast carcinomas

Histological type No.(%)
Invasive ductal carcinoma 129(89)
Medullary carcinoma 3 3)
Metaplastic carcinoma M 2)
Invasive lobular carcinoma 3 2)
Mucinous carcinoma 20 2)
Papillary carcinoma I 1)

Sccretory  carcinoma 1( 1)
Invasive cribriform carcinoma 1{ 1)
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Fig. 2. p53 protein immunostaining. Intense nuclear staining in the arca
and ductal carcinoma in sinu(B)YABC method).

Fig. 3. ¢c-erbB-2 oncoprotein immunostainig. Diffuse membranous staining in the area of invasive ductal
carcinomalA) and ductal carcinoma in situ(B)ABC method).
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Table 3. Comparison between p53, c-erbB-2 immunoreactivity and clinical characteristics in 129 invasive ductal

CArcinOmas
pS3(%) c-erbB-2(%)
MNo.( %)
(+) (-) (+) ()

Age

<30 Iy 1{67) 2(33) 2(67) 1(33)

3 ~—39 27(21) 1141} 16{59) 9(33) 1B(67)

4049 510400 28(55) 23(45) 14(27) ANTH

5059 33(26) 17(52) 16(48) 11(33) 22(67)

=60 15(12) 5(33) 10(67) NS 3(20% 12(80) NS
Size '

=2 cm S0039) 27(54) 23(46) 14428} 36(72)

2=5 cm 65(30) 31(48) 34(52) 20031 45(69)

=5 cm 14(11) 4(29) 10(71) NS 5(36) 964) NS
AN metastasis .

(=) 64(51) 34(53) JM4T) 20031 44(69)

1=3 24(19) 9(38) 15(53) 5(21) 19(79)

4-9 2 16) 10¢50) 100500 (30 14{70)

=10 200 16) B(40) 12(60) NS T(335) 13(65) NS
AN: axillary lymph node, NS: not significant
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Table 4. Comparison between p53, c-erbB-2 immunoreactivity and histopathologic characteristics in 129 invasive ductal

carcinomas
pS3(%) c-erbB-2(%)
MNo.(%)
(+]) (=) (+) (—)

DD score

1 12{ 9) 21T 1N 83) 2(17) 10( 83)

2 25(19) 11{44) 14{ 56) T(28) 18( 72)

3 92(71) 49(53) 43( 47) p<0.05 30033) 62( 67) NS
NP score

1 2( 1) Of ) 2(100) o 0y 2( 100

2 47(36) 12(25) 35( 75) B(17) 39( 83

3 B(62) S(63) 3w 38) ¢ p<.05 31(39) 49 61) p<0.05
MI score

1 33(41) 17(32) 36( 68) 12(23) 41( TN

2 36(28) 24(67) 12( 33) 14{39) 22( 61)

3 4031) 21(53) 19( 48) p<0.05 13(33) 27( 68) NS
SBR grade

I 16(12) 1{ &) 15( 94) 2(13) 14( 88)

]| 60(47) 2B(4T) 32({ 53) 15(25) 45( 75)

m 53(41) 33(62) 20( 38) p=0.05 22(42) J1( 58) p=<0.05
MSBR grade

| 20 1) Of 0) 201000 o 201000

11 31(24) 7(23) 24( 7T 6(19) 25( 81

111 32(25) 14(44) 18( 56) T(22) 25( TR)

w 23 23(TT T 23) 15(50) 15( 500

v 34026) 18(53) 16{ 47) P05 11(32) 23( 68) NS

DD: degree of differentiation  NP: nuclear pleomorphism M1 mitotic index  NS: not significant
SBR: Scarff-Bloom-Richardson MS5BR: modified Scarff-Bloom-Richardson

Table 5. Comparison between p353, c-erbB-2 positivity and ER, PR positivity in 129 invasive ductal carcinomas
—_————————— e

ER (%) PR(%)
(+) (=) (+) (=)

p53

(+) 27 (44) 35 (56) 39 (63) 23 (37)

(—) 45 (67) 22 (33) p<0.05 44 (66) 23 (34) NS
c-erbB-2

(+) 19 (49) 20 (51 29 (74) 10 {26)

(=) 53 (59) 37 (41) NS 54 (60) 36 (40) NS

ER: estrogen receptor, PR: progesterone receptor, NS not significant



Table 6. Comparison between p53 and c-erbB-2 positivity
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Total
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c-erbB-2 (—) 53 37 90
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