EKEE, 36 (1) ' 01
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BIHFE ZRRSIMBERAGTZ b sy
XBEEHEICEET 3P

L e

BEXFRERAMELE_ME (50 LIETEHL)
£ WMM62ENA0A

HBORLEY - L7 —, BIZZR sy - Lt 74 — (estrogen receptor : L F ER)
DREER T ALV 7H— - T oA, Bz M7y - Fra—ABEE (dextran-coated
charcoal method ; LI'F DCC #) # ¥2—fB#TH3, Ui LZbDREREN 2 ) ORER
ERIAVLETHY, LrbAREAES x4 X LTHET B30I, {8 % DRIz D\ T ok
HITRTETH - 12,

T TEER, PEOKRECRELSHETIC ER AL L <V TARERFEE LT,
BEI B ERAGABEERT X L5 U4 -0 (178-estradiol-6 carboxymethyloxime-bovine
serum albumin-fluorescein isothiocyanate ; LLF E,-BSA-FITC) iz £ 3 ER o#fiE (LT
FITC-ER ) #1F -1 ABFRIC BuT()e FIEMR% ZR75-1 ERVGICEBRE S, (2)
FITC-ER ¥%ic k2 ER D¥-ERMAIEHE EERL, Th&feko DCC #ict 3 ER BFRLD
B ERLE LBRARH S S LT OBR 281,

1) FITC-ER ¥iz %\ T, @BARD ER ZRET 519D E,-BSA-FITC NEBRIC &M
%, pH7.2-7.4 T 4°C 60-1204, EEER (21°0) 305 TH - 12,

2) E;-BSA-FITC %M\ /- FITC-ER #it, SxFax FANRZ b w— (DES) % 7-i33F4
JeBE#: 178-E,-6CMO-BSA oz VEIEBEDOERLME 2T, E,-BSA-FITC » ER
T 2HROREAELTD bhts,

3) ERIREES T, ﬁiCﬁ%ﬁgﬁDCC iz Xk 3 ER oxEdics LTEQOHBEERL:, L
MrLREBEMERL DCC 0 ER B389 & o e MBI £2 ¢ , REEMERITIELAR—AKAT
® ER OT#—1% (heterogeneity) #KBELA b0 L% &,

1) BEERI 21T - 148, DCC %n ER {#ixE & LT FITC-ER iz st DHIHEED
ML >THRAZINS - & hiyeg L7z, ¥7 FITC-ER #*iz & 3 ER #5E(@i¢ DCC %o ER
{ED—FKRi188.4% & RIFTH -1,

5) &k, #AICHEHEHT X v ER®S| LTHELVBORGECRIETE 5100, HicER
ﬂﬁ%¢ﬁ@ﬂﬂﬁmxmft§%tERM%#ﬂ%vééoit@hmﬁ%oﬁ%ﬁﬁbaw
BREBEROTES, &, ThERDAT 2 —5— ERBICRE TR 30, BB ilBon
BRHRT RO TEEMEI RS S his,

Key words : Estrogen receptor, Breast cancer, Aspiration biopsy cytology, Fluorocy-
tochemical assay, Linear regression analysis

BB T 2WBRELRET 2 LT, 0% WEY - LEFI—HIZ, T2 bhusy . Le Sy —
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(estrogen receptor : LA ER) 2 IET 2 HIzEE T
ﬁéll.ﬂ)@

—fic ER OflEix, 5474 Y b— 7 TCES
LIEZZRPF O -1 (By) ¥BSZFARFAXR
RAbw—sn (DES) -7 FH% A P52 - Fyra—
nBEE (LT DCC &) SMEEEARER UAVT
bhTv3, ZhonRIBEIZ LhiE, ABLETIX
AT WREDBEHRITI0—40% & EHh 28t
ER HBEDBEITIX, RFWEREHIH50—60%icH
BEINTVB9 L Lt ER XBBETH-TDH,
FD%HERICATWRERBH LTI, LFL
b ER DB HBMSHRERBRGROTFAIC I
FloTuelyy, BRINGDFETIIHRES = FA4 X
L-BBEERTICD, SV LLEERGORAMN
BrohY, itz oRERED 0.5-1.0g LA L X HEk
HEREET Y,

% Z TEEIX ER OflE Y X vy REsofjH T,
L2 b B4 OV AN CRIERTREE T30z, ¥
XER=2 b5 OF -1 ERAVI ER BIEE WUT
FITC-ER &) %1Tot. AR Cix#%3|MmiaL

(Aspiration biopsy cytology ; LA F A.B.C.) ¢85
hicHERsLw, b bEL YIS ER B
ofkakk ZR75-10 #/A\v,, £& LT(FITC-ER #%
IZ¥+ 5 E,;-BSA-FITC @ ER i+ 2HR kS X
UEE, (2)22#%5 1% 2 /Av-72 FITC-ER iz
&% ER BIRORAAR L X DEFEN; (3)DCC &
FITC-ER BXxhZhoFSs X UMES, ©3 Ak
DWLTHRE LT,

WMRAMR - Fk

I. BAgEgR

A, FLEMRRRH

FHROEWERICH o b b AT R AR,
TTRMEIhTV3L 512y, E; KEM ER Bt
N ZR75-1 (KAAZYES KRS Y- 7wy s vE;
BB ATCC # No. CRL-1500) %\ 1=,
RPMI-1640 (GIBCO #) i210% D ¥ ¥ B4 2
(FCS;Flow #) #imx =iz kv, 37°C, 5%
CO, BUBTH/RLL, BHoTRIZI—4BZL
T otce RBEHADKNLE L OBELBRNT BT
o, WEMNB XY EmEEDE L,

B. FRIE3|HE

FRFIS94E 9 A H> HIBT624E 9 A % T 3EMIc 4%
BBV THE 1T > 12IBERD 5 &, DCC #&ic
&h ER %8 LIERAT, Fic#dic A.B.C. *
TR REILBO4AE), BRIES MH69F 235

& L7,

A.B.C. 0B X UM OV TIRTTIRBE L
TW20T, TOHEMIZOVTIREELR(14) 28R
Shicy, SERT LA A.B.C. ok 38668 ER
FHEOEE L, ©X MBI Y ¥ (Comeco &) iz
HE L1234~ (0.5%X60 mm) DMV TS TR
RS L CHALMRTREERLER L, F0R—i
BAMT Va2 b - FAFREBIZE ZBENOHE
ZTRLELI, MO—WEEFHERL LT, BEREL
BF4—7" 7V —¥—CEEHELTREL, Ea
& LT 2BRILAAI FITC-ER & %77 - 120
O0. WEH%

A, RERUAITER

FRRICHER LLEEERT X b5 S — i,
178-E,-6CMO-BSA-FITC (Zeus #) #FB\ 7:. &
EHAHOEER T 178-E,-6CMO-BSA (Makor # ),
¥ EHX Y 7> (tamoxifen citrate; LV F TAM, ICI
77 —=f), S2FARFALRZ Fu—- (DES),
FefFr7ur, FRMRF e 4L Sigma O LD
RV, Z0MNRIEITL T Sigma & 1oixFok
MEXVBA LR,

BETEMSE X, OPTIPHOT™ (M-35S, Nikon #)
#ERAL, BhE7 4 L% — BV (410-485 nm), RiX 7
4 V% — (515nm) CER L,

ESRER %R, ©5 4 CIA-102™ (Olympus #)
FH,

B. MiRA*k

1. FITC-ER ¥ #BAYRE

FITC-ER #ofijBi2FIE% Fig. 1 iRLY, &
b FLEMRAKk ZR75-1 1%, ER7722m6 10mM
D kY REREEERIC 0.15mM Dz F LU YT I
POEERE (EDTA) XU 0.5mM O FH+R54 b —
N (DTT) &M BAWE A CRIRRERER % (FRL
L7, E;-BSA-FITC d+3E0EBELZED 3
i, BRERAEZ—BREBR Lt ETTaenic
BRELI, REBREXFA FORFREMELT28
BLARE Lic, RBOBREIIIS%DET S / —LTH
-1, BIRESE, FREOHERDORAF nl K1k
ETHEHR2%DT L MiET LTI (BSA) ¥4
i 0.15M oY UEEEH/EK (PBS) #®TL, &
iz PBS (0% VEtu—nAkky 0.5mM o DTT
aF) TEREFR L 20ul o E,-BSA-FITC %%
TL, BEBAATRES ¢,

a. E,-BSA-FITC » ER i3+ 385k

%34 T E;-BSA-FITC @ ER i34 2 8%
EPRET A0, hx 3 E-BSA-FITC #BKiE
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Aspirated materials & cel} suspension of ZR75-1 cells
Drop onto slide glasses

Rapid freezing (—80°C) and thawing

Air dried (4°C, 30min)

Fix with 95% ethanol (—20°C, 30min)

Wash with PBS (0.15 M)

Rinse in PBS-2% BSA (immediately)
with or without competitor
Incubate with 20ul Ez-BSA-FITC
(in moist chamber)
Wash with PBS (5min, 3times)

Mount in glycerin-PBS

Fluoromicroscopy

Fig. 1. Brief procedure of FITC-ER method

EEA 1X10-M £26 1X10-M % T 5 BRI AR
L1,

b. E,-BSA-FITC DEBRIGL&E

E;-BSA-FITC nZERRIG&M4#REL, 4 ER
N HE (localization) LU ER OB~DOBT
(translocation) ##&43 2 BRYT, KICER, pH, B
Blie>2uwTrhthBH L, BER 4°C, 2B
(21°C), 37°C o 3 E¥f%, pH 117.0,7.2,7.4,7.6,7.8,
RefEliz 154, 304, 604, 1204, 1804 5E¥REE L
7z

c. E;-BSA-FITC o ER izxt3+ 24884

E,-BSA-FITC @ ER it¥3+3%RE2BHT2
O DRARFAIAERER (competitive binding test)
KERLIEYZFARFARR ba— 1 (DES), #%
*v7=zv (TAM), r¥FRFmy, FRPRFn
YRMTE /- VTHERE, =5 2 —VIBEHL 0%
PTizhsk5i@AML, E,-BSA-FITC KILHio
3057 S Ui,

2. FUEEERGIOZRFIRS |6 & FAy-72 FITC-ER
Eows

Stage 1-IV B UBRIAMESLORENRE L
tee TOERFIRL Fig. 1 ERABRZT - 1,

a. FITC-ER iz & 38R FHRIE

(1) FPEpHHR

EFEEEAMBIIC & Y 200— 4004 THREMIL £ 100—
200 %, MRBEANE IR EEN 2B
Bekhi ER BHERE L, FoBREMAROE
BTH > THEBHER (positive staining rate; %) %
BIE L,

(2) BrytodE

HHME (fluorescent intensity) IZHBEFic k1T 3
EHHMEHMESL LT, BXERLAVBEYEE
(negative; —), Iz 5B 4 ¥ 5FHBM (weak; 1),
FEELBEDOND LD FPEERM (moderate; +),
FEHICH SRk 5354 258 (strong; +) & Lic,
AR AMHOAENTERI L T D (—) %
0, (%1, (&2, (#)&3 LEMELLLE,

(3) ®5|MfRE

ZRRGI L TH O BEDOMIE (aspirated cell
volume) (X100f5BREFic THIKRL, 1— 2 BoMak
4 (cell clusters), 258¥» 3384 % poor (0), 10@ELLE
DEY LR BHE % rich (2), #OPREI% moderate
(1) &L, Bic®5MME - EB0ABABRRE
B (cellularity; %) & D#EBEE 2 <1, B~ b
FV) AT UREELRZTFL - ww ) —Rfa
EfT-BBRATA K, EBERETERI XD 200§
BT, 1AFEHRY:- Y oMEIAT 5EBEE%0 L5
ZHEEXREL, BAFOEHME Y » THoEARKS
BOBMREE L L, = OBEREE LR L
TH o IMiE & DB OV THRE L,

REHEXBERS L UCRIIMRENEY 52510
DCC & ER AMNEHRSFHZ L bV LHICBRR
(Box ploty® TR L7, Bl % box Mtk o Uik
MEEXRL, ZOBREI TR EDLET— 5 DOH50
%rEEhB, k7% box ADBENI SR LD
PRIETH 3,

b. DCC #iz k 3 ER #iiE

DCC iz & 5 ER ORIBIIFIFHEL L-RIBET
Holcd, KT v 41 HERCKE L1, HhiEh
L 05-1.0g b7 v v 7 2 BRAEERICTH
L, 16a-1BI-E; #fFote5VF LAy — -7y
AW 2Ly, ThEhoMBRESE & Scat-
chard 5z & » T ER OBAKESHAH (Bmax)
BLUBEER (Kd) ZRkoHi, FoEME@EE,
Bmax #% 5.0 fmol/mg AL ET Kd 2% 1.9x10-9
M BT 2BEL L,

c. ABOERFMST R

ABMOEBIRAF (Stage) S IIER Y -4
o iZHE U,
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d. FITC-ER Zo@HEWRS#Ic X 5 DCC &0
ER {HEDOHEE
FITC-ER o &MEE» 6, DCC itk 3
ER {ExitE+ s LT oDHE[@E estimated-ER
LEET) howic, HEEBEE ¢ &L, ERFRRS
HE &M 7: FITC-ER B0 &MEHBETF &L LTHR
EIRMER, HIRE S L RS IMRED 3EEE LT,
LT omER=S EER L.
Log (DCC #iz & 5 ER f&)
= Bo+ Brx1 + BarXer + BrrXor + BosXes + BrXar -+ Baz
Xz2t+e
(Bo—PBez ERHMDEVRIRE, £DOA Bo XEBHT
BB, Tl x BREBERGS), Xn—Xs LT
X31—X32 IXAEHE B L RS RN EZ 2 T A VA
ADFI—BHORIXL, Flaid xn OEZHES
ENRCEEOREL, ThRBOLEE, £ X,
OIEILRE M E» moderate LA EDBE 1, EH K
OB 0 & L) RIEBENSHiz Rousseeuw DR
18 L7- Least median of squares regression3® {Z #ES
WCBREIhka2 v Ea—F— VT byxT—
[PROGRESS # A\ T, EAf B2 REILID
ﬁ - f:o

15 -

1. b hMoLEEmisEk ZR75-1 &AW/ FITC-ER

EOEBHRE :

A. E,-BSA-FITC @ ER cx§ 2 Hnit

Photo. 1 X122, E,-BSA-FITC %thXh
1x10-M Xt 1X10-3M mx e B ExR
L1- (4°C, 605), Photo. 1 T, MREZPLIC
MR - A ER 2B Y 5, Photo. 2 TH,
Photo. 1 & H~<RTE~ OMRENKLRE 5> T35,
REEERIELLTVRY, % 1X10°M Tk
BEALRE RN T, - T FITC-ER & T
Al b d 1x10-8M L EDBENLETH 1

B. E,-BSA-FITC OEBRIGFEM

FITC-ER #&®D pH #7.2L LT, &20BELR
FEEERIC 31 B YRR £ MR8 (total ER positive
cells;ER) kLT, MRERICREENEETHE
B2 (cytoplasmic ER positive celis;ER) Ok, Bib
ERJER, #%® Fig. 2 kKiRL1, 37°C TREHME
D ARE R, BEORRICHE > T ERJER,
MMEL 72 > TV B, Fhizx L 4°C Tid605 —1207
<, Eii (21°C) Tix304 T ER. DOhaHBEENE
ELf ot (Photo. 3 X U4),

KICRICEM*605 & —®ic LTREL pH 2%

%, #hZho ERJER, lakwirc5, 4°C &
I UssiE (21°C) iz s\ T pH 7.2-7.4 THREER -
7= (Fig. 3)o & » THEIRREA® ER ERHTHLHIC
i pH 7.2 £42i37.4T, 4°C 607 —1205 £ 1o EiR
NFLBLBVINEEL bR, £k pH, BE,
B0z Y ER oBEABT ARD RS

C. E,-BSA-FITC @ ER o ¥ 355RH

FITC-ER #0 ER kx+3%RHEk>\C, %
2 DRERIC L AHANEAETRRICI VENEL
=0 178-E,-6CMO-BSA DERE %, E,-BSA-FITC
D100 R & L TRIGHIZ0SMmx R0 ERE
Photo. 5 iR Lz, REBERCIIFYBREL,
H— R NBEOZRLMH LRI, ZOBIEL
A UigEn DES XUt TAM Kb Rohis, il
FuFzFrry 1x1076M mx cBoHKXRE
Photo. 6 (TR Lize ZDRERBIER, MEHMEL D
KRB YT E bR hot, TAMAT RV THAE
#Thb, E,-BSA-FITC » ER R 3B RO
AfEMNEBR I,

om0 E, FITC-ER #ick? ER
BB FOEBREICKSVTEYTHY, R TS
E,-BSA-FITC #E i 1%10-8M LAEXRLETHD
n, FOERHR SR pH7.2-74, 4°C 60—1205
BRIV BEU TH B Edibhate, £ T
LUTFo A.B.C. 2AVRERORHICIRIGREE
—Eizt 371, E,-BSA-FITC nEREEZ 1X
10-8M & LT pH7.2, ZBR305 TIT->7,
0. YEERAOZERESI#¥ % Az FITC-ER

EOKRE
A. FITC-ER ZO&RAFE DCC EOHE

Stage 1-IV BiR¥ L UBRIBOF6IFIC > T
#:5 L7, Photo. 7 4 X Uf Photo. 8 ic DCC iz &
% ER(+) XU ER(-) ERERT, Photo. 7 T
Xz s A Yoy BRE PO ISRESATY
B0, —WichiE - TR Rohi, —7F
Photo. 8 TiX, 3¢ A YoM RERETH- .

1. FITC-ER #E0HEBMER

FITC-ER #:no$uaiBie® L, DCC %o ER fHE
»BBE#% Fig. 4 IR L1, %3 DCC iz k% ER
{& (Bmax) »% 1.0 fmol/mg EEAL TFix 1.0 fmol/mg
BHE L1, REaBE®RE ER [EOHEBEIEE L,
HhEBEEROERELI0%E LcHE, DCC &ELD
Biat o HIERRIC X 5—B R, 81.2% (56/69)
LBIFTH-T,

2. FITC-ER kit YeshEE

FITC-ER #:iz $sF 28063 & DCC 50 ER &

e et e o P g 8 8 AT
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Photo. 1. ZR75-1 cells treated with 1 X106
M E,-BSA-FITC for 60 min at 4°C. Note
higher cytoplasmic uptake of fluorescence-con-
jugated E, and weakly stained nuclei (640 x).

E,-BSA-FITC for 60 min at 4°C prior to fixa-
tion. Note dense staining in cytoplasm, while
nuclei are poorly stained (160 X ).

Photo. 5. Competitive binding test; ZR75-1
cells were preincubated with 100-fold concen-
tration of 174-E,-6CMO-BSA followed by E,
-BSA-FITC treatment. Fluorescent intensity
is greatly diminished and few fluorescent
granules are present, but number of positively
stained cells remains the same (320 x).

Photo. 3. ZR75-1 cells were incubated with

Photo. 2. ZR75-1 cells treated with 1 X 10-8
M E,-BSA-FITC for 60 min at 4°C. Note
fluorescent intensity is weaker compared to
that with higher concentrations of E,
-BSA-FITC (Photo. 1), while positive staining
rate remains the same (640 X).

! | O o S
Photo. 4. ZR75-1 cells were incubated with
E,-BSA-FITC for 120 min at 37°C prior to fixa-
tion. Note nuclear compartments are densely
stained while cytoplasm is almost negative
(160x).

Photo. 6. Competitive binding test; ZR75-1
cells were preincubated with 100-fold concen-
tration of progesterone followed by E,
-BSA-FITC treatment. Note fluorescent in-
tensity and positive rate are not affected by
progesterone (320 x).

95
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Photo. 7. Aspirated ER(+) breast cancer
cells. Most of the cells show strong
cytoplasmic fluorescence, though some cells do
not (160 x).

2
IS 4°C
o
= g
~
o
a1
€3]
. 37°C
1530 60 120 180 (min)

Incubation time

Fig. 2. Effect of temperature and incubation
time on the translocation of ER from cytoplasm
to nucleus prior to fixation; ZR75-1 cells were
incubated with E,-BSA-FITC under different
conditions at pH 7.2. Ordinate represents the
frequency of cells showing fluorescence in
cytoplasm (ER.) among total number of cells
with stained cytoplasm or nucleus (ER)).

2L oME%E Fig. 5 IR Lic, f#EE (Box plot) T
HRLMERENE 7 7 2] ER fEOFRIET,
Fn#Eh 2.9:5.4;22.4;49.4 fmol/mg EH & IR
L, EniEpIxERD,

3. FITC-ER &5 |#iasE

Kz e RIEs| L CE RS IMaE L, EERARTICX
- TE - AEORAREE - oMfRE R (Fig. 6)
AW MARNoBEAREE PRERXLLLH
26.2;37.4;46.5% & @ikEm L, E0HE RGN
Fro B TRE | R A AE G O AR T & S L
T EEbNEDT, B DCC %o ER

(1), PE63 - 2 A

Photo. 8. Aspirated ER(—) breast cancer
cells. Note fluorescent intensity is very low
compared to that for ER(+) cells shown in
Photo. 7 (160 X).

1.0

4°C
0.5 21°C

ER ¢/ER ¢ ratio

07.0 TI.'Z 7I.4 7.6 7.8
pH of incubation

Fig. 3. Effect of pH and temperature on the

translocation of ER from cytoplasm to nucleus.

Prior to fixation, ZR75-1 cells were incubated

for 60 min under different conditions. The or-

dinate is the same as in Fig. 2.

i oMEs Fig. 7 KRLI, T X3 LEFHD
ER {fiohdfiix, Fhrh 14.4;12.0;30.5 fmol/mg
ERQ &, cell rich BETORE VL OO B A fH R
ER DA - 1o,

B. UMEERAIARICELS DCC % ER {E&

FITC-ER Z&EFORERR

ZIEFIZBI LT, BRI DCC En ER fii
(Bmax) ¥ & ©¢ FITC-ER HEoREEBIER, BIHE,
Ha M A Eho meantSD &Rl ik
ER fliz 05 # & & v i L <H{#fo meantSD
TH Y, WIS X ORE MRk, TthXhoy
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1000
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Positive staining rate using
FITC-ER method

Fig. 4. Relationship between ER content us-
ing DCC method and positive staining rate us-
ing FITC-ER method. OZR75-1 cells

(%)
100}
.
> - 5 =
£ : '
o] H 1
3 s0f i
)
&)
: : '
poor moderate rich !

Aspirated cell volume

Fig. 6. Box plot; Relationship between
cellularity as determined by color image
analyzer (model CIA-102) and aspirated cell
volume.

FAHNAZTO0—3FLU0—2 LYKt (Table
1), BIYEAREIL, Stage DHETEI T ZLICEI L,
Stage V+HERIEAFETIRBOEEL ORICIVTS5
%UTORMBBTEREOZ*ZE DI, —F DCC %
ER f#l & RuBEB4R T, Stage V+ERAITEL -
TV5H00, BERICEEEZE D r o1,

1000
8 *472.4 ﬁm
S %4286 !
E = '
8§ 100f - :
Q% s
by o —
£ @ %*43.0
o= ;
§8 10 — E
=gC] i | . h
8 ‘:' s E
e E :
m ! :
1 : —
(=) (1) (+) ()

Fluorescent intensity using
FITC-ER method

Fig. 5. Box plot; Relationship between ER
content by DCC method and fluorescent intensi-
ty using FITC-ER method. Yt outside value,
% extreme value

10001
- %*828.4
£ %*420.1 *472.4
Q ——
E_ - 5
5 : - \
88 10} | ; ]
As : —i
25 ]
3 g —
23 |
£E wf
3 L
5 T :
1 —l
poor moderate rich

Aspirated cell volume

Fig. 7. Box plot; Relationship between ER
content using DCC method and aspirated cell
volume.

% extreme value

C. ABRRAICELS DCC % ER L
FITC-ER Z:B8RFORTEHR
FARDHEZ & 2 4{HNE{L% Table 2 IZ75 L1z,
WTFhLARROEAFRE TR 2-TV 30, Bici#t
XEE R L URFIMRETHEEE R DL (p<0.05),
REFESRHS L CAKEINICIE, BRLIEEEY
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Table 1. Comparison of results by DCC and FITC-ER methods for different clinical stages

ER content Fluorescent® Positive Aspirated cell®
Stage? No. . .
(fmol/mg. p.) intensity rate (%) volume
I 12 30.9-145.0 2.3+1.1* 34.2425.1 1.010.4
it 35 45.5+72.1 2.0+1.2* 34.6121.8 1.210.6
m 14 14.1126.8 1.840.9* 35.11430.2 0.9-+0.6
IV+Rec.® 8 13.2134.8 1.010.7 27.4424.2 1.110.5

a) :According to The General Clinical and Pathological Record of Mammary Cancer®
b) :Class scoredstandard deviation
¢) :Rec.=recurrent breast cancer patients
* **:Sjignificant difference from Stage IV+Rec.
at *p<0.05, **p<0.01

Table 2. Comparison of the results by DCC and FITC-ER methods for the menopausal status

Menopause* No ER content Fluorescent Positive Aspirated cell
status ' (fmol/mg. p.) intensity rate (%) volume
Premeno. 31 19.4117.0 1.840.92 30.84-24.3 0.940.6Y
Postmeno. 37 33.2141.8 2.4+1.00 36.7132.7 1.330.8¥

*:One male breast cancer patient is excluded
a), b) :Significant difference (p<0.05)

Table 3. Estimated Regression Coefficients based on the Reweighted Least
Squares method®’

Standard

Variable* . Coefficient T-value
error
PR (x;) —0.005 0.012 —0.432
INT. 1 (x21) 1.415 0.883 1.603
INT. 2 (x22) 1.855 0.860 2.159
INT. 3 (Xz3) 0.917 0.726 1.262
CELL 1 (x3) 1.079 0.773 1.396
CELL 2 (x32) —0.255 0.520 —0.490
CONSTANT (B —0.375 0.638 —0.587

n=69 (d. f.=62) R?=0.487 s=1.775

*.PR:positive staining rate (%), INT.:fluorescent intensity, CELL :aspirated cell volume

%= [LINT. 2 (1) xgo=LiINT. 2 (+) Xes= 1;INT.=(4)

{O;INT.=(—) {O:INT.=(+) {O;INT.<(-H-)

_ Xg= (1;CELLzmoderate Xp= [l;CELL=rich
{O;CELL=poor 0;CELL<rich

Bdlep o1, OXfE &, FITC-ER iz i\ THE L RERHE
D. FITC-ER FOHBKERMHICLS DCC X% R, WME, RIIMERE, LERMT ERIN2RER
ER {#0#TE (estimated-ER) ’ FoTtHELEERTFoOARGEREET L DO
BMENE S ¥ BV FEMD DCC it k5 ER Table 3 THH, ERAL VB LA DCC &0 ER
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Fig. 8. Relationship between ER content
measured by DCC method and estimated by
FITC-ER method

R BHEEMAH estimated-ER TH 3, %7- Fig.
8 iZi%, estimated-ER & DCC & ER ffix 7' n v
FLTRLY, Table 3 Tix FITC-ER Hiz kit 3
£HBARAFOTEM» S, DCC o ER {HOHTEIIX
WHAE, B (DR DHEZEEIATV3
WY L, FRHEBRORERE (coefficient of
determination=R?) {X0.487Ch - 1ch}, Z DHER
DEEMT F-RECIVERE1%BUT TR
feo LHb DCC % ER fHOENME(E 5.0 fmol/mg
EAicriET 5, estimated-ER {Hn&¥E{E % 5.0
fmol/mg ®B & LA, DCC & ER &
estimated-ER DBEMHERL RO —HKF1188.4%
(61/69) L RIFTHY, iz DCC &n ER izxid
% estimated-ER D f&&tE(false negative) X, b3
"3 TH-1, ¥4 FITC-ER BEE£RF2EREE
B L3 THOER» B T2E, DCC #En
ER {f%# FITC-ER ¥ CHET3HE, HiCHtH
EOHENRIEETHEI LHVBLMER T,

% =

FIEH RN T RN (hormone dependency) D%
THHIEZ, H{ MoMh TV B 18228 4
Jensen 5 MNx R bu ¥ FAEE (estrogen recep-
tor;ER) DA FEA LTh bk, ABEAFE+PD ER
RRHET B LN ORBHEERET 5 LTI
KEREWRER2E IR -T

—HRR X VERMCEZCEDAL 5 ER #
B, T¥AMF L - Fra—-rBEE (DCC &)
NEETEQRE SDG &) ko504 ve s
E— - TovEAThHol, LELIAGDREEILL
hif ER BHEOABE T0—60% I NFWERELED
TH32 5, ER BHREATLHI0%R ZOFHHH
FELY, LT LERDROFACIE-> TR
Vo Efc DCC 74 K& LERIEE T, EA%
&Lyl L-HRESEXRIESENCEAE mg
LYl ) OFHREEBUBRERET 5120, YURAEH
LSBT OBATET Shicyy, LibFE—EAK
ATY ER K"FETIHRLFELLVCERIERE

(ER @ heterogeneity3¥) 3232, 5+ Lve 7
= Tt TR EFES -4 XTHLEH
HBlwic, 20 ER OFg—HERHT 253k
HBERETH 18, TEAFORES 24 Y
E3BEEEBLT, 05-1.0g Ltz nik
BRELEL LW, L LBEMERIZ L Y/ NERR
DEMPIABH ML ZEATEIND, BBl
$HERETAHLET ER ORENLEL INZFHE
FUERBROEMNI S, “hiXdoRGELZB2E
BEFICREREDL S,

EZEEZOWMEOPBANL, X5 RE5ROBRGELE
LT3%%kD ER HIEEREDL > T, AFE»2ED
RoKfRicky ER @EHAET, Lrd ER 0
T#—ik (heterogeneity) % ¥|%E L1825 HIEEDBAR
Th b,

LMBE T, BRSSEREL Y FRESIMAL (A,
B.C) #ABMOLHICHA LTLR, £&RT5EAL
WA EDTELR CHEBOZEMNTREL oW, %
Ztz® A.B.C. 2o B8 L AR ER 0flE
ZH AL,

AN ER AR LToBRERSEERON
53.8-617,10,23,25,21.38) Mercer H® &, TR 5 Y
F—n (B) kX THHGEEE-c E;, iz kY,
BENIC ER OFEEREH LTV 5, La LiikR
i B, DREEHRLTHZDLTH ER KEATS
b TR  HENL E, REERITIIRAYH 5,
Dandliker &% %, 1-(N)-fluoresceinyl estrone
thiosemicarbazone (17-FE) %{F » TE#EMED ER
FRETAENTELEME L, £BE2, 30
HRECL->T ER T2 E/ 7 v—FhifEn
HE I8, Kz Greene 6% %, #i ER £/
sm—FAlihEE- o REARLLFEERZL S ER
R2OWTORHE" G, kLY Ebhic#iREAN ER
X, %A ER HAEEEI ZghiliicboTthsr )
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L8B4 LT, L L ER »8 BAICA B A D =X LhH
BRI ShTuRVEREAR VT, EonRST—
AL ExRVe YDOHEETHINEERTS
wit, B EROERREADLETHS 5,

—HERERIRA LT CA—AD1DTHD B
-BSA-FITC %{f »7-#iE (FITC-ER &) k2T
P DD E N D BN, Pertschuk 53
i, REAKRYR EE- E,-BSA-FITC 12L& %
FITC-ER # & DCC # & D—FKEN, 90%LLETH
o b BELTV B, UKETH, Nishiki 62 27
Tl FoBESHEICOVTRE LTV %,

DL OREAYE L 1o LT, FEIFARS
e 272 FITC-ER H0XERMIERIRN £17
5 &k Lz, 2THMIC E;-BSA-FITC @ ER K2
o+ BB L U RME L, FITC-ER &RORITE
tauT <, B KEHER Bttor HILEMR
BThd ZR75-10 AV TEBIRHE ET >

E,-BSA-FITC @ ER R gk LT,
MEEAORICER $ R T ¥ HR/MRES 1X1078
M T#H 1o E;-BSA-FITC PHEofLoRETY
10-6M 75 10-8M TA v Fa_—varzff»T
L‘62°'32)¢7

E,-BSA-FITC DEEBRIGEGELERETHILD
iz, 2% pH 2—FL LTRE L REKBOEGKE
ma L5, 4°C CiX60—120%4, ZBR TS
12 3\ TR B P OB EL 2 B B AR
e throt, ERENEL, RIGEREI & < 72
Bicoh T HIRE PIC R 2 B SO BH R
v, &R~ (ER © translocations%) MEFE
shice

K REEE % —%ic LT 4°C B X URRIZKT
% pH o@EERELLL IS, PHT2-T4 KB\
CHEREROEEBERRERRO -7 23BH bh
teoBinER BT FERARIGE&MLX pH7.2-74 T,
BE % X CRICEMAM 4°C Tix60—12057, 2&R
(21°C) Cix305 H #H tEZBRI,

E,-BSA-FITC » ER i3 aHFkic>VTx
2 b o #oElo DES, TAM X 178-E,
6CMO-BSA &, TAbuX v LixRid7uy A
FuuRIUPFARRTFRCEY, BREHET T
DEANBAEERRET k. ThitL3LE,
-BSA-FITC ®100f5&» DES % 178-E,
-6CMO-BSA ¥z buyf VEUOBERITIX
8 6 RREOBESE ERD I, REEHER
KB LTIRIBEA YR EIT DTS —H7ay
27w 7 A hAT v Y CRENEHE bRERER

LIZEAYHEERER o1, MEDZ EXY, E;
-BSA-FITC iX ER iHEMcHEETI Litbh
»1=, #iz DES it ER to@fErw<, MRE
Miz$ % sex hormone binding globulin (SHBG) &
IXEES Ligu 7o, DES itk » THEEEBEESH
#-= L3 E,-BSA-FITC » ER ¥ HHRNOES
EETRBTHHDTH D,

E;-BSA-FITC @ ER ¥4 50 &5 8k
I X R OVT Rao 5% i3, 178-E,-6CMO
v BSA ®#&41LT%, ER icx3 a8k L UN
Bz E, tTEbokhERELTHY, EED
ERLIAEERTEILOTHS, B E
-BSA-FITC ORIGREE, pH, BfnE(tic £ 5 ER
OERBTYEDL-EI, T0%<H ER KHRY
CESTAEMEE 2 5, —HC, ER ik Type I
L Type I ©28HEN L&Y —OFENERASH
<wan, UnlL Type 1 @ ER RE~OBTH
RGEID XY, FOEEFHBRICOVTIIRIEH
B Xh TV 7ebs, £ LT Type T @ ER i2{EHF0
%, BRESMEETHY, LD E,-BSA-FITC »
Type I k0 Type I 2L YHCBRLTV2D
ThhiE, FORERER~OBTER S TICARE
HBE 11T TH 3,

plEX by, FITC-ER kicERA LR E,-BSA-FITC
it type 1 @ ER RIZIEHRIOCHEETILDLE
2 bhts, ¥ LTEBRGE&MEEPH7.2-74 KB
<, 4°C Ci360—120%, BETIXIFTTHB I A}
ST, LMEORRIRS IFR ARG
A vEaR—va vD&ERPH 7.2, BRITE
—BIZLTIT» 1

BRI 3\ Tk, BIRRPCHERR, 4,
AL YT ER BHRICENRONDE® L0
WEND B, EEORNBR T, BRRMAIC
DCC #m ER BRIV ThiER0EERD L
-1 FITC-ER #izs\ T, REEERICETH
FhEBOEEZRDRVD, IR TIIFRIT Stage
NV ¥R BREARLMOERLOHEICE VT,
p<0.05 THENZEERHI, MR L TR
PEABTHETIM REIN, 0B, MAER
KHBEEOT Z FuFUnEP LT 2EES b
FHTEAERLEELL S

FITC-ER #oiaiiig® & DCC &0 ER fito
Bic AR OEBIL e h - 1oht, REBERI%EZE
#iEe L, #hUlEZER BiEL+5E, DCC &L
D—EKKiL81.2% (56/69) &migY BULESY»EDL
{7y
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T TH 50, ERBITER 2 - - BEREED
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BUIHR, SEREE L RS IMEEII T EE 2R
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isoelectric focusing #{f -~ T ER HRIEIZHII Li-&
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BIEDRAR SHEONME SN TiEL 3933 p5 |
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CHhTRERENDBEOKRTEEFTITER LI
DTS, L2b ER @o#BCHTI3E50R
BVHBRHE I AT 20,

% Z CE®ix DCC ¥izk 5 ER {i% FITC-ER
EOEBRURFH 6, ThENWOFEEOEL - +2R
LTHET 5 dic, BIRFECE TR LEEHE
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FITC-ER 0@ ¥E BRI BEELRFCHE - &
B¥>72, ¥h DCC ¥ ER fiff (Bmax) ois(s
5.0 fmol/mg EHIZHEL>, estimated-ER o e(d 3
5.0 fmolmg BE & LTEhll k% ER B T34,
DCC #%iz Xk 3 ER {H& estimated-ER o—F Rt
88.4% (61/69) &IEHic Ly Bst» B S,

ko< A.B.C. i & 322%IR3 |58 & H 1=
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FECMEBED ER NECLHERABED ER niEs
WELERBLET, SRECEROERIATHC
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Fluorocytochemical Assay of Estrogen Receptors
in Breast Cancer Cells

Part 1. Measurement of estrogen receptors
using aspiration biopsy cytology

Tsuyoshi KATAOKA

The Second Department of Surgery, Hiroshima University School of Medicine
(Director: Prof. Kiyohiko DOHI)

Estrogen receptors (ER) were detected on the breast cancer cell line ZR75-1 and on the cells in aspiration
biopsies (FITC-ER method) using fluorescence-conjugated estradiol (E,-BSA-FITC). A clinical utility study
was undertaken comparing the FITC-ER method to the dextran-coated charcoal method (DCC method). The
results showed that: 1) Estrogen analogues, DES or E;-6CMO-BSA, competitively inhibited the fluorescent in-
tensity in the FITC-ER method; 2) Using the clinical materials, the fluorescent intensity was found to be cor-
related, among the parameters examined, with the value of log ER content using DCC method. On the other
hand, the rate of positive staining was found not to be clearly correlated with log ER content using DCC
method, but rather to reflect a heterogeneity of cellular expression of ER; 3) A linear regression analysis bet-
ween parameters obtained from the FITC-ER method and the log ER content using DCC method revealed
that the ER content is mainly related to the degree of fluorescent intensity in the FITC-ER method; 4) This
method is capable of measuring ER levels in small samples obtained by aspiration and thus, is considered
useful for diagnostic use in recurrent breast cancer and early breast cancer. Since this method can also
detect heterogeneity of cellular expression of ER, it may have a possible use in prediction of drug response in
breast cancer patients.




