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ABSTRACT In order to evaluate the relationship of the expression of estrogen receptor (ER),
endogenous estradiol (E,) and epidermal growth factor receptor (EGFR) to the proliferative activ-

ity

of primary breast cancers, immunohistochemical studies were performed on 71 cases of primary

breast cancer. Proliferative activity was evaluated by using anti-DNA polymerase o« monoclonal

antibody, CL22-2-42B, which reacts with cells in the proliferation cycle. The percentage of positive

stained cancer cells was calculated and used as an indicator of the proliferative activity of each speci-
men. The relation of ER, endogenous E, and EGFR to the proliferative activity was investigated.
The results are summarized as follows :

1.

The ER positive breast cancers had a lower proliferative activity than the ER negative breast
cancers.

Among the ER positive breast cancers, E, positive cancers had higher proliferative activity than
E, negative cancers. Thus endogenous E, seems to play a role in the proliferation of ER positive
breast cancers.

EGFR positive cancers had higher proliferative activity than EGFR negative cancers.
ER(—)EGFR(+)tumors had greater proliferative activity than ER(+)EGFR(—)tumors. The
expression of EGFR relates much more closely to higher proliferative activity of breast cancer
than ER. (Received October 21, 1989 and accepted November 13, 1989)

Key words: Human breast cancer, Estrogen receptor, Epidermal growth factor receptor,

Endogenous estradiol, DNA polymerase «

Abbreviations ER : estrogen receptor

L.

R. : labeling rate E, :  estradiol

EGFR : epidermal growth factor receptor
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Table 1 Correlation between ER and Endogenous E,
status in  invasive ductal cavcinomas (59

cases)
ER
total
+ —
+ 27(45.8%) 4( 6.8%) 31(52.5%)
E,
— 18(30.5%) 10(16.9%) 28(47.5%)
total 45(76.3%) 14(23.7%)

59(100%)
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Table 2 ER and EGFR status in invasive ductal car-
Cinomas.
EGFR
total
+ J—
+ 7(11.9%) 38(64.4%) 45(76.3%)
ER
- 11(18.6%) 3C5.1%) 14(23.7%)
total 18(30.5%> 41(69.5%> 59(100%)

3+3 3] DNA polymerase & monoclonal i{&%F\us
T- RSB LR EIC & B IETEEEDIRET
3-3-1 DNA polymerase a¢ OHREEBLFHLE
R

HAJEMIE i 5 DNA polymerase a (35Z4HIL
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Fig. 5 Relationship between DNA polymerase «

labeling rates (LR) and mitotic counts. The
coefficient of correlation for DNA polymerase
a labeling rates and mitotic counts in 71 pri-
mary breast cancers was 0.7420 (p<<0.01).
The regression line was Y=1.158X+16.604
(X =mitotic counts, Y=DNA polymerase «
L.R).
R. M8 4 LELDTENP-TZ LICED. RREM
BT HIEREE S L OEBRIEEL, ER, EGFR©
Bt ROEHIE I\ ORISR L R s EE
RL, TOREFEL V-2 Lk, ER, E, 8LO
EGFR 038 & #EiE I O BMREHRE T 58, FFEE
B & HFERI A At L e BB O A TIT - 7.
3:3:3 ER & L U'AKM E; & DNA polymerase
a L. R.

ER OFHLOH MK & FLREORIAIEH: & OB RAIEE L
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HRE iz (p<0.001) (Fig.6).
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R OFHEOHBE T, ThF£h28.06114.36,
25.77418.09 ¢, MEEBICAEERER AL o T,

ER:E, 0B ES.HE OH G ¥ 5 5DNA
polymerase @ L. R. DFHERHET5 &, ER(+)
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8.36, ER(—)E,(+)¥45.30+12.14, ER(—-)E,
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%, E, dFHBHoRIERICEL (9<0.0D), ERE
BRECILE, 25 L el oBoBIcE L Shish o
7z(Table 3). BlEX D, WEMKE, (2 ERBHIRED
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Fig. 6 ER and DNA polymerase a labeling rate.
ER-negative tumors showed significantly
higher DNA polymerase « labeling rate than
ER-positive tumors. (59 cases of invasive
ductal carcinoma)

BIER IR S L5 & EARB S hi.
3-3-4 EGFR & DNA polymerase a L. R.
BEHILERE 59 o EGFR BHR L BBk

% DNA polymerase @ L. R. OB HET2% &,

L h 41.60+17.56, 20.55+10.39 ©, EGFR &

RS R\ ETEIEN 2N L (9<0.001) (Fig. 7.
ER & L O'EGFR 0G4 BEHEHEOHERIZL 5

DNA polymerase a L. R. OFHEY L& T %

&, ER(+)EGFR(+)# 33.09+£19.38, ER(+)

EGFR(—)%#19.20%£9.50, ER(—)EGFR(+)#

Fig. 7 EGFR and DNA polymerase « labeling rate.
EGFR-positive tumors showed significantly
higher DNA polymerase « labeling rate than
EGFR-negative tumors. (59 cases of invasive
ductal carcinoma)

47.02+14.69, ER(—)EGFR(—)# 37.63+4.41 T,
ER o ZIGH 0 B2 MBIz e~<FE 12 DNA polymerase
a L. R. ME» o7z (p<0.01) (Table 4).

4%‘ =3

4-1 DNA polymerase « (B89 21%57

AR BEEEEEN T2 HEL LT,
mitotic count 3% < X WA Eh®, DNA RIS
) % ffE 2 E 3 53 H-thymidine % B\ ~7z DNA
o radiolabeling ¥ %, DNA % #l & ¥ % flow
cytometry (FCM) =70 EV W B IVTEL™D, 5,
BREEBLENFENA CERFEZCSH S h, B
FE R v e R RS 3 B P & Fi - e ST 03 RT R

Table 3 ER, E, status and DNA polymerase a Labeling Rates. (in invasive ductal

carcinomas.)

N DNA Polymerase a L. R. (%)
o- (mean=+SD)
ER(+E, () 27 25.51%£12.98 —
P<0.01
ER(+)E,(—) 18 15.14+ 8.36 =
ER(—)E,(+) 4 45,30%+12.14
ER(—JE,(—) 10 44.891+14.76
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Table 4 ER, EGFR status and DNA polymerase a Labeling Rates in invasive

ductal carcinomas.

N DNA polymerase & L. R. (%)
0- (mean+SD)
ER(+)EGFR(+) 7 33.09+19.38 =
—;j<0.01
ER(+)EGFR(—) 38 19.20% 9.50 =
j<0,001
ER(—)EGFR(+) 11 47.02+14.69
ER(—)EGFR(—) 3 37.63+4.41
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2% G, Hlofilnici3ZdBobhicn, Gy, S, G, fiic
R, MicdilEcREEcRobns &
DHE IR TN 512,

AR BT HRETE, RPEREEE B o
HEEMC L CEV R R R T A 2 LR R,
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RO BEELE Y LT % 5 2T, BE»>HE
oD BHELEE L bR
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Fig. 1 Immunohistochemical staining of a frozen sec-
tion of invasive breast cancer (1-1) and a
smear of ER positive cultured cell MCF-7 (1-
2) with anti-ER monoclonal antibody (ER-
ICA). Nuclear localization of ER and the
heterogeneity of the staining can be seen in

the frozen section and MCF-7. (x400)

Fig. 2 Immunohistochemical staining of a parrafin
section of invasive breast cancer with anti-E,
monoclonal antibody. Cytoplasmic staining
can be seen in most of the cancer cells.
(X 400)
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Fig. 3 Immunohistochemical staining of a frozen sec-
tion of invasive breast cancer (3-1) and a
smear of EGFR positive cultured cell A-431
(3-2) with anti-EGFR monoclonal antibody
(EGFR 1). Localization of EGFR can main-
ly be seen at the cell membrane and periph-
eral cytoplasm. (x1000)
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Fig. 4 Immunohistochemical staining of a frozen sec-

tion with anti-DNA polymerase « mono-
clonal antibody (CL22-2-42B).
4-1: Invasive breast cancer. Nuclear stain-
ing is seen in a majority of the cancer cells.
The arrows show the cytoplasmic staining of
cancer cells in M-phase. (X1000) 4-2: Posi-
tive staining can rarely be seen in normal
duct cells. (xX400)4-3: Gastric mucosa (x400)
4-4: skin (x200) 1-5: Iymphnode (x400)
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