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Immunohistochemical Study of the Estrogen Receptor and Ki-67
Expression in Endometrial Carcinoma

Aiko KIKUCHI
Department of Obstetrics and Gynecology (Director: Prof. Yoshihiko TAKEDA)
Tokyo Women’s Medical College

We examined the tumors of fifty-eight patients with endometrial carcinoma by immunohisto-
chemical analysis of estrogen receptor (ER) expression and Ki-67 labeling index (L.L). In twenty-
four patients we also performed a biochemical analysis of ER. The results were as follows.

1) There was a good correlation between the immunohistochemical categories and biochemi-
cal levels of ER. 2) The presence of ER was significantly (p<0.05) associated with surgical stage,
but was not related to histologic differentiation. 3) In the ER-negative group, Ki-67 L.I. was
significantly (p<<0.05) associated with surgical stage, histologic differentiation, lymph-node
metastasis, ductal permeation and recurrence, Ki-67 may become a prognostic marker in this
group of patients. 4) In the premenopausal patients who had ER, the level of Ki-67 was significant-
ly higher (p<0.01) than the ER-negative premenopausal patients. Our results suggest that the
proliferative effect of the endogenous estrogen on endometrial carcinoma affects the Ki-67 levels
in the ER-positive group, where as some extra-estrogenic factor such as an oncogene may affect
the elevated Ki-67 levels in the ER-negative group.

Immunohistochemical analysis of ER status with Ki-67 L.I. is not only simple and practical,

but also predicts the degree of malignancy.
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WEET EHT I 1 unpaired-t BE B L O B E
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l. EROBEREREE L ERAEFyY POt
Bkt

ST o o gt L 5 ER EEARR L,
B ER I F v M X 2 EEFER 2 Histast
L7z (K1), SRl e E8ER L AR
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3.0(fmol/mg protein), §55M% (W) EETix38.2+
14.8, &/ (M/S) BETI3215.7161.2 L #F
i‘*‘fﬁﬁﬁ% o, N & M/SH7Z 6 IZW & M/S
MICBEEZ (p<0.05) 27D 7. M1 0 ER $
M E L ERfE O Bk £ Y ERfE £30fmol/mg
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ULBHED 8BITRTCoH v v 47U ETH-
7z (55151 Z 3 1),
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&2 ER OPEEE L 282 ORTFOBRES

ER #+f1
B F REBIEL FE#
B o b

FEFIEL 29 29
F B 56.8+2.4 57.0%+2.1 NS
A &

B 16 8 8 NS
EafE2E 42 21 21
TEFTHA

I - II#H 45 9 26 p<0.05
e 13 10
Pax (i3

G1 37 16 21

G2 14 8 6 NS
G3 7 5 2
mEEE

<1/2 33 14 19 NS
1/2< 25 15 10

) oREEERS

izl 52 25 27 NS
HY
IR =58

mL 45 23 22 NS
»D 13 6 7
H O

%L 53 .25 28 NS
»HY 5 1 1

4, ER[2MHEE - BBIEEHIC BT 32 REFRID Ki-
67IEBENIRET (£3)

ER &R = ER &M (n=29) & Bk
(=292, 2O L WCHEHNTFRID Ki-67
B & FEBRET U7z, ER MR o B W T, H
REDEM, EITH, MU, SR, VoS
7%, IKERE, BROVWThORFLEEREZS
BOEDdoleDIZH L T, ER BUERC B VLTI,
ETATIXT - TER, SMEETIE GlE G30
FICEREZE (p<0.05) 2580, Zh2hII#, G3
EfEER Uz, £72) o Hilsk, IRES88c
DWTH [HY | OB (L] ORI LTE
B (p<0.05) EELRL, HED Y ORENEE
(p<0.01) EEETLI.

5. ER [&148 - BB Ki-671Z583= 0 sk
®Et (K 3)
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ROz DIFEARRRET (p<0.01), V> SHiEER L
(p<0.05), HFELL (p<0.05) O3IWEHT, »
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BRI TR EREHEETLI A1 AR TH -T2 D 1cxt
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7z, ZOMORTIIEERD Mo 7z,

z =

IA a7 reray A5 ay ORISR TH
% FE I & FeA b & 3 2 AR08 3T A S IME
2B DD, RIVEMKIEED S D &RV E IEHK
FHEOZ DK ans, ZOREFRRICOWT
WRIZEAS TR R WD, BB DOWTIET A b
0y BN ONSWERE (Fay X5 a > 050
DIET &, HEWEWNEAD T X b oy v HliED
Fit) pMEf s TB Y, I - BRE - ST
EREEL, NIESIEE L AT 228 B0nT L
5, WEORERE & S5 WEBEHEE 245 T
BALLTOS LT ERBETABEZLNTS
D, MBI FPREIFTHL EENTWVB?,

— i BT VIR OB D W T D FE R
BT ENE L, WiEct~Ng L —Bic kR
FHEROEREICY 7 N LTH Y, FETERD
LWERICH D, Lo LkIVE AREE RSB
DIMFLA ~ a7 VEBEEZLTLLEV EITWw
30, L AEMHBTO A bu s e S
Y —DEBBIIEEE 2 505, Z ORIEREIZE
HITFIEIZ X % receptor assay 7, oyt b 22Ry
FHRICL25DONERBHETH 2, TEOEE
T H D EROBE DR, BEY, DEE~mE
Bt ez ey, ERELIEMLTEY (K1),
REEEEIBELZ EREE2RMLTHS LA L
TEweEBbhiz 5%, LER €/ 70 —F L
% w7z enzyme immunoassay 375 B &
ne, LOHEBMECT <N, RO ER b ERRICEE
25 ZEITEDID, RO FED S EIA iz
BOoobsb, UEOEHEREDS &, FEKE
58I DWT ER a2 7o TA B L (R2), B
e EESEE (%2961 72 h, FHEH56.8
570 EFEAERUTH T, —BITHENLE
RFETERIER I R 5, SRR RS 1
HEBRERE IS W E SR Tw 32, REOITFHE

— 1058 —



%3 ERBEHER - BEHEC BT 2 8AFEO Ki-67THEERD LhEg

99

ER a2 EE (n=29)

ER ABHEE (n=29)

EFH Ki-6TERR(%) BEE Ef Ki6TEEBE (G HEE
A &
PR T 8 1.4+ 1.3 NS 8 19.0x 5. NS
PR 21 10.9x 3.1 21 10.5% 3.
HEITH
13 16 4.4+ 2.1 22 13.2+ 3.
<0.05
113 3 15.8% 3.3 ] e<00 4 19.8+ 9. NS
MITHA 10 12.1+ 5.7 3 1.3+ 1.
SR
G1 16 5.3£ 2.2 21 11.2x 2.
G2 6.2+ 3.4 ] p<0.05 22.21+10. NS
G3 20.8+ 9.8 2.0+ 2.
ErEa
<1/2 14 5.4+ 2.6 NS 19 14.8+ 3. NS
1/2= 15 10.9%+ 3.9 10 9.1+ 4.
PSP i1 72
L 25 6.0+ 1.9 p<0.05 27 13.1+ 3. NS
HY 4 22.3+11.5 2 2.0+ 2.
IR
Bl 23 51+ 1.8 p<0.05 22 12.2+ 3.4 NS
HY 6 20.4+ 8.1 7 14.9+ 6.1
B %
zL 25 5.6t 1.8 p<0.01 28 13.3+ 2.9 -
HY 4 24.6+t10.7 1 0
NS : not significant.
p<0.01
%
25 1 p<0.05
I p<0.05
20 -
gg
B 15 T I
N~
¥
< 10
T T
5 -
O l v [ T T T T T
N . P N " P\ N P N=ER negative
BRI DPPAY-01 ¢ 224% BEIL P=ER positive
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XAld 5 Z EIdHEL W,
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I BETHHIC DWW TIREEE (p<0.05) 27
2, HMEERPHEREODBEIC OV TITEEEZESAD
wholz, ER/PRVvE7Y —1cB4+ 23L& % 5
5L, TyXADTEPREDENCLILTL
HIERVWON TV 5 FERRET & OBESED s h
Wb Db DI {IntIe REIX B & ZF70%08

THATHER I N7 DEFIIMED 256 Th %23,
SHRIC b HFEANL58GIF 5 41 (8.6%) DATH D,
FEB b HLRHTHT LV 72 D 5 ENE FEREF ORI
LED, EREEDTROBRRIIIThR -7,

FENBEOHIE L MEEEAT oA iz kv
HINTBY, ELICE>TER®PRICNT S
BOGHEMET L, MR T a4 RO &t L
TWL EFEZ SN ERFICHEAT a4 R
DA O ABTEEYVE ST R O & ¥ L AlRetEsS
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R, RVE MKEHERETH 2 AMETIE, K
VWV TS R EZT D &, WERTT
& % transforming growth factor-a (TGF-«) %
Homul, HSICEET % epidermal growth
factor receptor (EGF-R) %L T, autocrine,
paracrine BHIC L VIETEAFEHI T 2 L E 2 o
TETHHH), FERNETYFEKC TGF-a &
Zove 7y — (EGF-R) 3= +rus ERHD
ATLZY—ERDIEDRENTNLB2, Bz
EGF-R E:FETY—DEFW c-erbB-2EE T F D
WEFF I, ABICBVWIFERARORFTH
DD, BB CEERKREERL LTV L
FZoNTEY, FERESEMEEE A8
H b c-erbB-213 M AMEE DK T2 v 8 5%
L Tu7z20,

Z ZTHFI DARIE I D W THEFIESFERE D ~ —
#—"T&dH % Ki-67% > T ER OF i & #EHEAE &
DEFEIZ D W TKRE T 7=,

Ki-67i3MfaEE D G1, S, G2, M HlDHE5Esd

MEARFT 5 ~—h—7T, tKit#E (GOEA) Hifa
EERIG LW EDH ST 52029 (i
JEDTERE & MREIREDRERUE KL 2 2 L v 5,
APiR = Fl v 7o B E O S R BE R O B
—fEEE R, FREMLETHEARY -5 —
a3, EBECHME, TNHEE, e s CERE
PTREMHT 2 ECTERTH S LT 2HELA
5L 524020

SEIOME Tk ER BRI B W TR (£ 3),
IVETETHZITE, $REMUETHBIZEY
Ki-6THEZEIIBEEICE < (p<0.05) (K2E, F)
U R CIRERE L EOFRRTFHIEEE
(p<0.05) BFH SN, FHHEDHY OFICEE (p<
0.05) WCHEEEREMm o712, ERREREETIE, Ki-
6T MEE R &, WhWBRBEOEME L MHBEL ¢
BY, 2 A Nar7 Y20 EF, ras R c-erbB2% X
DEERE T OHEIE % & LiEM L i & 2 #hEse
DICEPELICE T, BEEREE LDV E >
TKI-6TEREIFL FERRER>TWBE T &
DRI S 4, Ki-6TD FERIEED Y — D —I127% 0D 5
5 EBRBI NI,

—7%, ERBHHICBOTIIMEBEL-ETCE
Bk, #THHSMEE Lo ERED s h
maro 7z (383), ER BRI b HTEHAFI G3ER)
BASNDD, £D LD ER O Ki-6THE%R 1,
BEZEEZHOHOD THL GUESNIC NS LK
ETho7z. ZOEEHELT, 205 DERTIE,
BRI MEE DR WERIIC BT 2L MENZE L o T2
728 Ki-67DEEFEZEME <, ER 3 M D X
WESIZREE R T Wz L Bbi:,

B ER BiERE, BEHM O Ki67T0E#%R 2
g2 e (HM3), AREIORE, 32bbrA
Ty DR L0 < 2T BERIC B VLT K-
67TIERE X ER BRI CERECE L, BIERT
DWONTATOA RRVEYOHIED & B3
5 Eidvz, HERPEEOMRE CIIMTRTE L v
DML TR A M ar v OEETEEAE
EFEzZ o5l (M2G, H). Boman & iZ flow
cytometry %z FH\> T ER GHEAARE IZEEMFI Ehx

BT S-phase fraction 347w & L, REMED
IAburrOZBIESNL TS EL, e D

— 1060 —



T—F EIIRPELRLIBERERLTWAY, Ly
L ER BB 0 Ki-6THEER CTHEE & v 5 157
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WO
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& 31z, ligand binding assay (LBA) 2 £ D ER
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2P OHESTONT X 1208, HIEIXHE Ik
DRI E 20, BE D HEEMEED & Tldds
TLULHEZEZRZ TR, LrLEEEHITED
¥HIEWELT, LVHBREEREITZD SN,
% HRERBR TS 2 BB L F IR T L D,

101
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